You in the Show 


“aX i] Ni = 
\ x 


Fix Your Roof Yourself—p.151 


‘ .. August, 1950 | 


Thrills that lift you out of your seat...action 
that goes on right around you...These are 
‘he illusions created in a new kind of movie. 
Panoramic sight and sound put the action 
right in your lap! Fire engines seem to come 
(CONTINUED ON PAGE 75) 
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Super-Movies Put You in Show... 74 


Three proicctors and six sound tracks wrap you 
{in realistic sight and sound. 


Ship-Launched Viking Rocket...... 84 


Rising from the deck of a ship in mid-Pacific, 
‘a 50-foot Navy rocket soars to a record height. 


Typewriter “Sets Type” on Film... 93 
Will this: machine-with-a-memory be the biggest 
thing in printing since Gutenburg’s bright idea? 


Diver Battles Shark. 100 


Don't take a poke at a shark—unless you are 
willing to bet your life you can outfight him, 


TV for Everybody. AL 


UHF slave station in Connecticut shows how your 
town could get big-city television, 


Road Race Tests Cars and Men....116 
Slithering around a highteay loop, agile sports cars 
‘compete in a revical of early races. 


Sun Furnace for Hottest Heat 122 


French scientists use an antiaircraft searchlight 
‘mirror to bring the sun down to earth. 


Fix Your Roof Yourself... 
Siew we the thls of tog teal 
New Furniture from Old.. 158 
Secondhand pieces are often sound, comparatively 
cheap—and ugly. But a fast refinish fixes that. 
Gus and the Miracle Jeep......:....162 


Gus looks into the cave of the engine that runs 
fust as well under water as it does on top. 


We Built a Family Theater... Th 
When the cabinets multiplied Uke rabbits, this 
fellow called a halt, produced @ supercabinet. 


Manual Training for Housewives..201 


School teaches New York goodwives to patch plas- 
ter, fix fuses, do what their husbands are too lazy to. 
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Undersea Pipe Taps Tanker’s Oil. 


Models Show Way to Hide Antennas.,..105 
One-Armed Robot for Hot Jobs. 06 
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| How a Coaster Brake Stops a Bike. 
| World’s Biggest Color Photo.. 
53 Million Tin Cans Every Day 
Plastic Road Rolled Out 
Obstacles Test Fork Drivers. 
What It Takes to Drill a Well 
Autos Race in Your Back Yard. 
Boxcar Gives “Pullman” Ride. 
Mechanics & Handicraft 
Sink Cabinet Adds Storage Space. 
Ignition Timing Light for a Dollar... 
We Mow Our Lawn with an Outboard. 
Folding Stool Saves Space 
TV's Images Can Be Photographed. 
| Twin-Image Cap Sharpens Photos. 
Repair That Broken Blind Yoursel 
Hose Unwinds While the Water Runs. 
| Quick Milling Setups for Your Lath 
A Flying Wing You Can Buil 
| 
| 


Back-Seat Box Satisfies Dog. 
How to Repair Your Own Rugs. 
How to Make a Windshield Washet......! 


Aids to Moder Livin; 
Keeping the Home Shipshape. 
Hints from the Model Garage. 
Built by PS Readers, 
What's Wrong?, 
New Shop Ideas 
I'd Like to See Them Make. 
Mechanics of Farminj 
New To0I8..:.n 
P.S. Last Minute News and Note: 


Keeping a 
| TV Photo-Scrapbook 
Norte has as short a life expec 
ancy as a TV image; even soap bul 
bles live long in comparison. If you've 
ever wondered how to preserve these 
flickers in your living 


evanescent 
room, take a look at the article on 


|| page 184. It tells how you can cap- 
ture a permanent record of the mem- 
arable scenes that flash in over the 


air waves. 


_— 
- , fits 
While pith 
AUTO-LITE 


BATTERY... 20008 walter 
Daly 3 times a year 


A revolutionary new development, the Auto-Lite 

‘Sta-ful” Battery, protects you against a major | 

cause of battery failure . . . damage to plates | 

due to liquid loss. TI new “Sta-ful” Battery i 

Design permits a liquid reservoir with more than 

3 times the reserve capacity of ordinary batteries L_ 
. keeps plates fully covered and active months - 


longer in normal car u te peoceedeea 


ORDINARY TYPE STAFUL 


In add ves you 70%6 longer aver- Exiive material until” iW ils the” sediment: well 


age life* than batteries without Sta-ful fi 
Fibre-glass retaining mats protect every po 
plate and keep the power producing mater 
place for maximum dependability. Get m 
your battery dollars—replace with an Auto- 
a-ful” Battery. See your Dealer toda; 
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He seals out 
trouble 


TO KEEP THE COST 
OF YOUR TELEPHONE 
SERVICE DOWN 


To make cable joints tight and strong, splicers formerly used 
lots of solder. Then, Bell Telephone Laboratories developed 
a new technique for making better joints with much less 
solder. This saves one million pounds of solder a year —helps 
keep the price of your telephone service low 


Two kinds of solder are now used. One makes the splice 
strong; the other scals it. First, the splicer builds up a joint 
with a solder of lead and tin, which flows easily under his 
wiping cloth. To scal the joint. he applics a light coating of 
low-mclting-point solder, composed of lead, tin and bismuth 
On contact with the still hot joint, it flows into and seals 
every pore 


Cable-scaling solder is only one of 30 low-melting-point 
alloys which Bell metallurgists have developed for special 
uses — in fuse wires, for example, and in the solder connecting 
hairlike wires to piezoclectric crystals for clectric wave filters. 


Continuing research with a substance seemingly as com- 
monplace as solder demonstrates again how Bell scientists 
help keep your telephone scrvice the world’s best. 


BELL TELEPHONE LABORATORIES 


Fi, © wontine CONTINUALLY TO KEEF YOUR TELEPHONE 
SERVICE 816 IN VALUE AND LOW IN CosT 
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an expert accountant 
right now, chances are you would find yourself 
among the highest-paid of all professional men 
and women. Even back in “depression years,” 
surveys showed that accountants earned more on 
the average than men in other major professions. 


REASON #2. The demand for accountants is 
great—everywhere. All businesses must have 
trained accountants to cope with ever-growing 
requirements. It's a profession offering wide op- 
portunity—always—to the man who knows. 


REASON #3. You can fit into any b 
anywhere in the country—because accounting 
principles are universal. Think what this means 
in terms of security and independence! 


REASON # 


iness, 


Accountancy is open to all. Any 
‘of good intelligence, who enjoys 
figure work and is 
willing to follow 
LaSalle’s systematic 


Other LaSalle 


“problem method” Opportunities 
plan, can rapidly CP.A. Coaching 
qualify for a highly Boothe cee 
profitable, enjoyable Lasts Jy Management 


SlesmashiD 
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LASALLE EXTENSION Foreman Wianagement 
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reasons why 


ACCOUNTANCY 


~ and SUCCESS! 


«and he doesn’t have to finish 
beginning to “cash in.” 


lifes 


famous pl: 
cord of b 


g trained nearly 10 per cent of all 
Accountants in the U.S... « 


“Accountancy, the Profession That 

"Success Reports.” Learn about the five great 
fields of opportunity .. . and LaSalle’s time-tested 
plan for helping men and women to rapid advance- 
ment, higher income, greater prestige and pro- 
fessional standing. The coupon below will bring 
these fact-filled booklets to you—without cost 


or obligation. Mail the coupon NOW. 


LaSalle Extension U. 
A Correspondence Institution 
Dept. 883-HR 417 S. Dearborn St,, Chicago 5, IIL 
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NEW 250 
Lock-Ring 


Plies 
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Included are all common 
types, several specials and 
the NEW pliers illustrated. 
You'll roar with delight at 
their fine construction, 
superior design and other 
features. Choose the pliers 
you need from the quality 
“lion”—at your PROTO* 
dealer's. Write for catalog to 


PLOMB TOOL COMPANY 


2257V Santa Fe Ave., 
Los Angeles 54, Calif. 


Sir: 

In your June issue, in the article on 
Turbo Cars” [p. 98], I read that gas-tur- 
bine engines, so high-powered for their size, 
will enable a trailer truck to carry a heavier 
load without increasing the length. 

Then in Reader's Digest for the same 
month, in an article entitled “The Rape of 
Our Roads,” I read that over-loaded trucks 
are already tearing up the nation’s high- 
ways faster than we can replace them. 

M. Exus Liysey 


Seguin, Texas 


Needed: cheaper ways of building tough- 
er roads. For one possible approach, see 
p. 134, 


How to Keep the Dust Out 
Sir: 

About your suggestion in April, p. 184, 
for using abrasives to adjust "tappets: 
Wouldn't the abrasive dust find its way 


into the bearings and other parts of the 
engine, resulting in a major repair bill? 

Herman M. Rentz 
Woodruff, S.C. 


The garageman who made the suggestion 
says he took it for granted that any me- 
chanic would know this must be prevented. 
Commonest method of control is to pack 
rags around work area, and remove grit by 
careful, moderate blasts from the air hose: 


| Silencer for Power Tools 


Sir: 
The article on “Soundproofing Your Shop” 


stevens mover 94 
Single Barrel Shotgun 
12, 16, 20 and 410 gauge 


‘Two-way, top snap action for either right 
grlefe hand shooters, is a feature of the 
Stevens Model 94° "single.” 
jositive and rigid — 
jabreakable coil. springs 
molybdenum firing pins and 
‘matic ejector are other quality features. 


‘You get more shotgun for your dollar, 
plus more fine gun features, when you 

nay a Stevens double or single barrel 
shotgun. That statement has been 
proved by the cens of thousands of 
shooters, over the years, who, have 
made these guns their first choice. 
And, by the fact that Savage is the 
world’s largest builder of single and 
double barrel shotguns. 


Plan right now to own a Stevens 

“double” or “single” this year—for 

id sports shooting. See these 

* values at your 

dealer's. Write for free catalog describ- 

ing the complete line of Savage, Stevens 
and Fox Shotguns and Rifles. 


SAVAGE ARMS CORPORATION 
Firearms Division, Chicopee Falls, Mass. 


stevens woott 311 


barrel shotgun action, regurdi 
than in the Stevens Model 311" 
The coil spring—hammer—sear mecha 
nism of proven design (used in most ex- 

uns) ives clean, crisp, 
plic second hammer fall, 


STOCKS—New redesigned wood stocks 
and. fore-ends, walnut finish, on both 
Model 94 and 311. 


Barrel and Lug forged 


in one piece — one of 
many fine gun features 
= alpen 


Pe geen, 
merpreryptilial Space 


MORE FINE GUN 
FEATURES 


SAVAGE = WORCESTER Power and Mond lawn Mowers 
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WHAT SECRET POWER 
DID THIS MAN POSSESS? 


BENJAMIN FRANKLIN 


(A Rosicrucian) 


"Wary was this man great? How does anyone 
—man or woman—achieve greatness? Is it not 
by mastery of the powers within ourselves? 
Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the sec- 
rets of a full and peaceful life 


Benjamin Franklin—like many other learned 
and great men and women—was a Rosicru- 
cian, The Rosicrucians (NOT a religious or- 
ganization) first came to America in 1694. 
Today, headquareers of the THIs BOOK 
‘osicrucians send over seven FREE! 
million pieces of mail an- 
nually co all parts of the 
world. Write for YOUR 
FREE COPY of “The Mas- 
tery of Life’—TODAY. No 
obligation. No salesmen. A 
non-profit organization. Ad- 
dress: Scribe T.L.M. 


— 


Te ROSICRUCIANS 


SAN JOSE + (AMORC) * CALIFORNIA 


—-SEND THIS COUPON—————— 
Scribe T.L.M. 1 
‘The ROSICRUCIANS (AMORC) 1 
San Jose, California H 
Plesie send me the frre book. The Ataitery of Life, | 
| 
| 
i 
1 
i 


which explains how I may leara to use my faculties 


i 

I 

1 

| 

| Sel powtas of nied. 
I Name 

Hl Adds 
a 
I 


City. 
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[May, p. 196] brought to mind the use of 
car engine mounts for quieting power tools. 
T have seen this scheme used in mounting a 
spin dryer that was causing considerable 
vibration. These mounts made the dryer 
operate without a whisper. I am sure suit- 
able mounts can be found for power tools 
that would quiet them at very little cost. 
Raven E. Newport 
Amherst, Mass. 


Back Issues GIs 


Sir: 

Td like to volunteer to fill the request in 
your Letters department in June [p. 16] 
from S/Sgt. Henry A. Luke, stationed in 
Japan, for back issues of PS. 

I have accumulated a great 
cluding some in the old larg 
early years. Sgt, Luke and hi 
Yakota Air Force Base are welcome to any 
or all of them earlier than January 1949. 
This offer is open to any armed forces post 


K 


but not to private individuals—that will 
provide transportation for ther 

Don't misunderstand that I place no 
value on back issues—I do, But having also 
served in the Army, back in World War I 
days, I appreciate what a kick our boys get 
from magazines like yours. 

Frank D, Matiack 


Charles Ave., 
Port Richmond, 
Staten Island 2, N.Y. 


Another Tip on Used Cars 
Si 


You omitted one very important bit of 
advice from your article on selecting a 
used car [April, p. 188]. This is to check 
around the bottom of the doors and body 
for rusted-out places. 

Henry GraF 
Lancaster, Ohio 


Badly rusted body metal is a good reason for 


J WILL TRAIN YOU AT HOME FOR 


GOOD PAY-SUCCESS 


A BRIGHT FUTURE 
in Americas Fast Growing Industry 


Many Soon Make $10 Extra 
‘, a Week in Spare Time 


fe 


"WETERANS fe 
WURRY! 


TO GET THIS VALUABLE TRAINING UNDER G.I BILL. 
TIME IS RUNNING OUT. MAIL COUPON KOW! 
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Be @ Winner at Anything YOU walle 
rackle with Progressive Power 


‘SPORTS! JOB! SCHOOL! FRIENDS! 
Let's Go, Pal! I'M prove 
/ can make YOU fan 


“ALL-AROUND” 
HE-MA 


Jowett Institote of Physical Coltere 
230 Fitth A 
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| in print before. In fact, I ak 


rejecting a car. But if the corrosion is not 
too bad, repairs are inexpensive, 


No More Kurtis Kits 
Sir: 

Although the Kurtis-Kraft sports car de- 
scribed in your May issue, p. 136, has been 
in production for some time, your article 
told me a lot about it that I had never seen 
preciate 
the way your articles say so much in so lit- 
tle space. But I want to call your attention 
to one slip in this one: The car is no longer 
available in build-it-yourself kits, but only 
as a production-line job. 

F. Tompson Henke 
Bloomfield Hills, Mich. 


You are quite right. Kurtis abandoned 
kits between the time our article was writ- 
ten and the time it appeared in print. 


How Tr: 
Sir: 

On page 211 of your May issue is a sketch 
showing the power train and clutch linkage 
for a midget tractor. Would you please ex- 
plain how this clutch works, since the 10- 
tooth sprocket seems to be hooked to the 
engine shaft. The way I see it, then, the 


jor Clutch Works 


| clutch isn’t doing any good behind the 


main drive. 
J. D. Witson 
Morristown, Tenn. 


In this type of motor-scooter clutch, driv- 


| ing and driven members are coaxial—that is, 


power from the engine runs through a small 
central shaft to the clutch, then back 
through a rotating sleeve around the shaft 
The 10-tooth sprocket is on the sleeve, not 
the inner shaft, 


Oops! 


Sir: 

The cutaway view on page 101 of your 
June issue, in the article “Will We Drive 
Turbo Cars?”, shows the centrifugal com- 
pressor revolving at 36,000 r.p.m. while the 
compressor turbine revolve 


Prc Date W. Hau, 
Chanute Air Force Base, Ill 


There soon would be one! In labeling the 
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For many, 
Industry. 
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‘Thousandsof Coynetrained 
men in good jobs or in a 
business of their own in 
‘Television-Radio and Elec- 
tricity, make real money 
while others putter along. 
Yes, you can get ready for Good 
Paya Big Future—by training 
at COYNE here in Chicago. Here 
‘You work on real equipment—do 
Actual wirin and troubleshoot: 
ing— get the pfactical-techni 
‘raining you need- 
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Whether you prefer Tele 
¥isoo- Radio of Electric 
train on actual equipment, 
at Coyne. We have a bit, 
fully fiiustrated book of 
tach course, and we'll send 
ou. the one you wat, OF 
oth, without obligation. 
Mail oupoa— TODAY. 
wie yous No B, W, Cooke, President 
‘iivanced education or previous ex: GOYNE 

Derence newded 


Not“Home-Study” 


Non-veterana mayen 
toll sow, pay most of tultion Later. 
Tt you need part-time work to help 
gat with living expenses while at 
Coyne, welt help you get it 


ce DVTELEVISION-RADIO Cl ELECTRICITY 
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your problem... 


A? NOT SATISFIED 
with YOUR PAY CHECK? 


Home study training, in spare 
time, can 
increase your earnit 


‘The success of many of today’s money-makers 
started in a coupon similar to the one below, 
which they checked, signed and mailed to 
AMERICAN SCHOOL. The information they 
reccived opened doors of real opportunity to | 
promotions and bigger pay checks. 

Who earns these rewards? It’s the ambitious 
man with know-how and self-confidence which 
come from training. It's the man who looks far 
beyond the next pay day and sets his goal, and is 
willing to devote some of his spare time to ac- 
quiring the knowledge that will give him the 
power to climb the success ladder. 


IT COSTS SO LITTLE — PROVIDES SO MUCH 


At a cost you can afford and in hours you | 
might otherwise waste you can prepare to climb — | 
in the field of work you prefer. American School, | 
an educational institution organized not for profit, 
offers you a wide choice of training opportunities. 
Give serious thought to the list in the coupon, 
then check one or more subjects, add your name | 
and address and mail it. You will receive full in- 


formation, without obligation of any kind. 
Do it now. 
AMERICAN SCHOOL 


DEPT. GC.46, DREXEL AT sath, CHICAGO 37 


OME STUDY TRAINING SINCE 
we 


xf Take This First Easy Step 
CHECK, CLIP AND MAIL COUPON NOW 


ACTICAL, EFFECTI 


oes 
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drawing, the 22,650 r.p.m. figure for the 
power-turbine was misapplied to the com- 
pressor turbine also. Being on the same 
shaft, compressor and compressor turbine 
rotate at the same speed—36,000 r.p.m. 


Three-Minute Quiz 
Sir: 

Your June issue contains so much brain- 
stirring material that it will take me mi 
hours of study to digest even part of 
How you get all of it within the covers 
seems just short of a miracle. On six points, 
however, I need a little help: 

1, Page 140: What does M.G, stand for? 

2. Page 141: If left-drive cars are avail- 
able, why do you distract American readers 
with the English type? 

3. Page 163: The retaining wall at the 
cinder-block home has no apparent weep 
holes. Are they not desirable? 

4. Page 173: What about the paint burn- 
ing off a coffee can used for baking a po- 
tato—won't it smell? 

5. Page 174: Looks like that electric fan, 
placed under a wire basket to keep chil- 
dren’s fingers out, should be secured to the 
board before the basket is. 

6. Page 280: When thinking machines 
are built with a conscience, will there be 
crime among them as among men? 

Nose E. Preven 


| St. Paul, Minn. 


1. The initials M.G. stand for Morris 
Garage, original name of the car's manufac- 
turer, now known as the Nuffield Organiza- 
tion, In 1923, W. R. Morris—now Lord 
Nufficld—souped up several standard Morris 
Osfords for use as racing cars. The design 
became popular, and the cars became a 
standard line under the name M. 

2. Left-hand drives on the M.G. midget 
are available only on special order. At the 
time our photos of it were taken, the only 
new M.G.s in this country were all equipped 
it-hand drive 

3. The blocks in the wall were laid up 
dry—no mortar—so there is plenty of space 
between them for water to drain through. 

4. First time the can is used the paint 
will smell. 

5. The fan need not be secured to the 
board—any more than it needs to be screwed 
down on a table. Blades can't hit the 
basket, anyway, since the fan has a guard. 

6. No comment. 


INVENTORS 


Leam how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor’, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 
O2-H DISTRICT NATIONAL BUILDING 
"WASHINGTON 5, D.¢. 
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You'd Never Guess I'm 


HARD of 
HEARING 


“People don't notice > 

Luse a hearing aid. ce 

That is because 1 | « 

wear the new Beltone 

Phantomold. Thanks 

to this wonderful invention, NO 
BUTTON SHOWS IN MY EAR’ 

‘The compact one-unit Beltone is so 
tiny—yet gives amazing clarity and pow- 
er. The nearest thing to natural hearing. 
Ger all the amazing, facts 
about this electronic “mir- 
gcle." Mail coupon coday 
for valuable FREE booklet. 


Beltone Hearing Ald Company, 
1450 West 19th St., Chicago 


MAIL COUPON FOR FREE BOOKLET 


REMOVE: 

4V Mouth galling high spots 
V Uleerating rough areas 
V Painful pin-point bumps 
with the amazing new 


DENTA- Ldesed 


DENTA-FILE COMPANY Dept. s-: 
350 West Washington Boulevard © Venice, California 
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Colors: 


The New onus 
TEETER GLIDER rave omcEN 


‘A swing ond teeter: 
‘combined! 


The Teeter Glider 

beatiful accessory for 

can be ‘aay azvembie, 
Universal mounting. pe 

instalation in any Boorway, 

beam. Ic is adjustable (0 ANY 

height from the ground. 

Made entirely of sale, longer last 

ing, rust-renistane steel and operates 

smovthly on 4 olled-for-life bearings. 


SAFETY FEATURES: 
Seats remain level at oll times (Less 


HEALTHFUL AND SAFE 


LEARN To 


nating resulta. De 
a4 five, Learn this exciting fnycinating 
Field vost riende spellbound. Have fu 
4 “wypnoris REVEALED" => 
12°PhonographRecordinducingSelt-H 
aaarplosindividusls Grosp-typnation SS 
‘Men rewns, rvcca! ypst, 106 wb. hyad Ea 


LEARNS vt x 
iG 


CARTOONIN moo! Go 


iiss ienoat oF cantoonine 
Learn R ADIO Elecrrowic 


‘oF a business 
" proves, #-Way 
diesso T i practice with 10, 


it of radio i ster, more thoroughly. 
‘in spare time, while leaming. 
nr Opportunities| in Radio, Tele: 


West 6th, St.. 
rans. Advise if 


LEARN Commercial 
DEEP SEA DIVING 

‘Train for a high paying and 

fascinating profession, 20 

week course at world fa: 

mous school. Expert instrue- 

tors. Latest equipment. Spe- 

cialized training in under- 

water construction, salvage, 

and general commercial div- 

ing. Approved for Veterans, 
Write for FREE Booklet. 

SPARLING DIVING SCHOOL—Dept. PS-8 

1148 Wilmington Bivd., Wilmington, Calif. 
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INWEN LORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


‘The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record” form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS . COPYRIGHTS £ PATENTS 
142-E VICTOR BUILDING, WASHINGTON 1, D. C. 
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FLA ew LeFT-FOOT 
RELIEF! ACCELERATOR 


‘Every Serviceman, Mechanic & Operator 
can use AUDELS REFRIGERATION 
& AIR CONDITIONING GUIDE, con- 
taining Practleal, Inside Trade Informa 
ton on the wholesubjeet of Refrigeration 
a Air Conditioning. Tells How to Serv- 
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RUNNING WILD ON ay 

1SEC. DEMONSTRATION m= LE Learn Watch Repairing 
evolutionary new 4 Fascinating, dienified, and highly skilled trade that 
protection’ pays exceptionally well over more years of your 
nal omer 


life. Study in spare time in your own home or 
attend our resident school. School catalog sent 
free by return mail. Address Dept. B-21. 
American Institute of Specialized Watch Repair 
Grand Rapids 1, Mich. 


Ing opportunity with= 
‘ut. parallel for" live 


DUCATION 


Regarlens of whether your aim js 10 
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feos education, this nationally knows 
ist approted school will gladly counsel 
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Get Complete Training. You Receive and Keep All Tubes, 
Equipment, Parts and Lessons. No Extra Charges. 


‘You will find all lessons easy to unde 
stand because they are illustrated 

ies throughout with clear diagrams and 
1 . step-by-step examples that you work 
JOBS L : ‘out yourself. Every plece of the equip- 
ment and complete lesson material we 

send you Is yours to keep and enjoy, 
including the multitester, experimental 


‘equipment, all parts of the Superhetero~ 
‘Bales, Service ‘dyne, tube manual, radio dictionary, 
Laboratories: installation, Malnte- and complete, modern Television texts, 


‘ance of Electronic Equipment, All parts are standard equipment, 
Electrolysis, Call Systems. 
QETEFEE: Auto Radio Sales. Service Shop Method Home Training 
jund Systems and Telephone Com 

(Ott Well and ‘Drilling Earn While You Learn 
| anieg: Engineering Pirms MURS pur, practical resident. sho 

‘Thesire Bound Systems Police Radio Method Home “raining, You study Ye 

be your apare time. You feceive Spare 

ork Lents, which shew” 30 

rice 


YOU RECEIVE THIS 
PROFESSIONAL MULTITESTER how to 
YOU BUILD ALL THESE AND b 
MANY OTHER UNITS WITH 
PARTS WE SEND YOU! 
Signal Gene 


arn while you lear 


tra money and ex- 
tonal students pay 
tof thet training with spare 
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Complete Training by Practical 
Resident Trade School, Est.1905 
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ftruction materia and methods ‘used 


‘Training has been proved by hundreds 
of successful graduates. 


You NATIONAL SCHOOLS 


of Modern Lessons in TELE- 
VISION, oll @ port of your {to conduct 
Kourssiyoumasteraliphases. many tests. 


arr. 208. STATE. I 
Di Check here if Veteran of World War it 


LEARN BY 105 ANGELES 37, CALIF. «EST. 1905 
DOING 
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Row to baild | the sample lesson of your course. T understand no sales- | 
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INVENTORS 


I ¢ you consider your invention to 
be something of importance — if 
you have invented any new and 
useful art, machine, manufacture 
or composition of matter or im- 
provement thereof — you are 
advised to protect your invention 
by applying for a U. S. patent. 
This firm is registered to practice 
before the U. S. Patent Office and 
is available to assist in the prepara- 
tion and prosecution of your 
patent application. 


The “Evidence of Invention” form men- 
tioned below is offered as a convenience 
to you in making your disclosure to us 
for search purposes. 

You should date and sign your disclosure 
‘and have it witnessed by two or more 
persons who are capable of understand- 
ing your invention. 

Your disclosure should be mailed to us 
together with a letter authorizing us to 
conduct a preliminary search among pre- 
viously granted U. S. patents for similar 
types of invention, 

We then make this search and prepare 
a report of the probable patentability 
of your invention. If such report is favor- 
able, we recommend the further course 
for you to take. 

The “Evidence of Invention” form and 
booklet are suggested as conveniences to 
you and us in starting action on your 
invention, 


EVANS s. Co. nbn Pn Grane 
a 


PATENTS COPYRIGHTS 


'— We shall be glad to send you promptly “s 
and without obligation, an instructive 
booklet, “Patent Protection for Inven- 
tors", which was prepared to gi 
tors ‘detailed information and steps to 
take toward patent protection—also our 
convenient "Evidence of Invention” form. 
Use address Victor J. Evans & Co., 540-J 

\. Merlin Bu'lding, Washington 6, D.C, 


ZA 
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-ERGSEE¥- Announces 


ROLL-DOWN WINDOWS IN 


Wagon, Super Sedan Deliv 
fond Super Convertible have roll-down windows, 
chrome trim, fold-up with finer construction, 

interior finth, Equally 
important improvements on the Super Sports model, which 
includes the features of the fomous Crotley Hotshol, 


dent solemen wanted! Write for 
etoile 

FREE! Lotest 1950 Ch 

LEY CATALOG. Wi 


Ave, Cincinnati 14, Ohio “Yeu see them everywhere” 


way ro mace BIG "MONEY SPAR TIME 


er COSTS YOU Se YOU MAKE 55.00 


KIKTAVI COW. DEPT. PS: 
2117 W. MANCHESTER: LOS ANGELES 44, CALIFORNIA 


Lean CARPENTRY 
BRICK LAYING 


1 P58 


MiDWEST SCHOOL OF BUILDING TRADES, 


i hool 
° ih Soo 


Many Finish in 2 Years 


No classes. No time wasted going to and trom school 
Progress os {ast as 'your tlie and abilities permit 
Standard fi, S, texts # upplied. ‘Thousands enroll each 
Fear ia this S2-year-old echool, Send tor FREE de: 


‘AMERICAN SCHOOL, Dept. HC-46 
Drexel at 58th St., Chicege 37, Il. 

Without obligation, please send FREE descriptive 
booklet 


Name. 
Address. 
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FELEVISIGN 


RADIO aad 
ELECTRONICS 
OFFER YOU 
REAL MONEY and REAL 
JOB OPPORTUNITIES ! 


OPTIONAL BUILD AND KEEP FULL-VIEW 16-INCH 
Pesy FEATURE — RECTANGULAR™BLACK" PICTURE TUBE 
eee TELEVISION RECEIVER 


PREPARE AT HOME... Become a it 
ELEVISION » RADIO - ELECTRONICS 
ECHNICIAN! 


i laa 


: 


avoust 1950 1 


START AS 
HIGH AS $3 450 YEAR 


ow to salle 
sng for thelr entire 
nie while learning! 


FREE BOOK SENT TO YOU 


name f beoket on ectreal Rauloment Sere. 


nd 
course, tools, ete 


CHRISTY TRADES SCHOOL 


err. p-9201 4422 M. KEDZIE AVE., eMICAGe 25, HL. 
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liquids. Rated at 500 1 
square inch pressure, 


1n orders paid 
balance sent 
LAR. 


IWATCHMAKING 


Be a Watchmaker—Be Independent 


Get practical training in Chicago's ist accredited watchmak- 
ing school. Day and Evening Classes—Approved for Veterans, 


CHICAGO INSTITUTE OF WATCHMAKING 
6 East Loke Street 


_ Dept, PS Chicago, Hilinols 


Be an AUTO MACHINIST 


auoromcone street Kansas City, Me. 


WHEELS {WHEELS 


No one goes into a job perfectly 
prepared. Sooner or later the “weak spots” 
are bound to show up. And when 

they do, the successful man is quick to 
recognize them, quick to fill the gaps. 
International Correspondence Schools 

can help you get whatever training you may need. 
You have some 400 famous, spare-time 

I.C.S. Courses to choose from. Or, if you wish, 
brief “refresher” courses, advanced lessons, 

or special instruction combining one or more specific 
business or technical subjects can be tailored to 

fit your needs. The coupon below brings full information 
without obligation. Mark and mail it today! 


APPROVED | 


INTERNATIONAL CORRESPONDENCE SCHOOL 


BOX 7860-M, SCRANTON 9, PENNA, 
Without cox of obention, pease sed me fll partesars abut he course BEFORE which | have marked 
Businens and Chemical Courses 
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5 Telearaon Engineering 
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HIGH PAY © SECURITY 


When You 


LEARN A TRADE 


Get ready for a well-paid, lifetime job 
of a business of your own in one of 
these FIVE ESSENTIAL TRADES. 
Complete training under expert in- 
structors with practical experience 
Prepares you to step into a good paying 
Job with a future and security. 
ELECTRICITY: Basic electricity, Residential 
and Industrial Wiring and A Repair. 
PLUMBING: Every phase —pipe cutting and 
threading to Complete fsalaons, oe pint 
ending 

AUTOMOTIVE & TRACTOR: Engine overhasl, 
‘Teanamiasions, Carbaretion, Generator ign: 
tion Systemm, Tune Up 

DRAFTING: Cole 


Machine 


FREE! 5 Days Trial 


Automatic Transmissions simplified 


el traning in general 
oral Drafting. 


ie practical train- 
‘tad reboiting 


Approved For Veteran's Tr 


NATIONAL TRADE SCHOOL 
DEPT.C_* 2610 Grand + Kansas City 8, Me. 
‘Without obligation 10 me please send full information 

fon the coune checked 

~~-Automotive ond Tractor Technician Drang 

—-Plumbing Electricity Shoe Repoiring 


of , manufacturers 
sted our amiatance 
‘marketable new 


Complete Information, tres. 
INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 631-£ St., N.W., Washington 4, D. C, 


INVENTOR 


Whether an invention is patentable 
termined by a search of the U. 8. 
obligation, write for information es 
should take £0 secure a patent 
JOHN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian Building Washington 1, D. C, 


PATENTS sawyer 


Gustave Miller v.s‘2rSeriMeet ooo 
AesisTeRen PATENT ATTORNEY —"OU'S""WAVNCuter, fosAPMEOR 
80-8 WARNER BLOG. gent for rarer inrommarion 
WASHINGTON. 4. "0. o. 


Datents(! 


¢€.A.SNOWECO. \ 


REGISTERED PATENT ATTORNEYS 


WASHINGTON 1, 
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' 
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' 
1 
1 
| 


OF LABORATORY TECHNIQUE 
w 


Before you make any effort to 
market your invention, you should 
take the first steps toward proceeding 
for patent protection. 

The usual first step is to have a 
search of the U. S. patent records con- 
ducted, so that I can report to you on 
the question of patentability. 

I shall be pleased to furnish you 
with information relative to patent pro- 
cedure upon request from you, and 
this will be without any obligation on 
your part. 


IF YOU WISH TO PROTECT YOUR INVEN- 
TION, You should take steps to protect it 
by a U. S. Patent. Write me for 
“RECORD OF INVENTION” form. 
CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 35th FLOOR, 80C, 
NEW YORK CITY 


PATRICK D. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 
37 Columbian Building, Washington 1, D. C. 
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Repair Electrical Appliances and Utilities with the aid of 
THE NEW MODEL 50 


UTILITY TESTER 


‘ANEW KIND OF INSTRUMENT FOR TESTING ALL 
ELECTRICAL CIRCUITS AND APPLIANCES SUCH AS — 

@ RANGES @ VACUUM CLEANERS 

© SHAVERS @ AIR CONDITIONERS 

© HEATERS © REFRIGERATORS 

@ IRONERS © SUN LAMPS 

© WASHERS @ TOASTERS 

© FANS @ WASHING MACHINES 

and MOTORS 
(= mor: 


versal, | squil 
type of motor from fractional HP. to 2 HP, 


THE MODEL 50 UTILITY TESTE! 


© Will sneasu 
ay appllani 


Compact—Moasures 34" x 5%" x 2/4" 

Will test condensers for both opens and shorts. Will test Thermostats under actual working condi 

wi ately check and locate the exact cause of fall oe 

ure ay heat control switches. s the Ideal trouble-shooter as it will instantly 
nd grounds, 

WiII cheek fleld coils for opens and shorts 


radig tube tlaments, pilot light 
Wilt indieate when one side of an appliance or motor ull fuses including cartridge, screw 
Connected to the line under test is “grounded i ote 


SHIPPED 


TRY BEFORE YOU BUY! Yes, you need send no 
money with order or pay anything on, del 
Simply fill out this order form and mail Try 


baa 
no fp | Genenat ELECTRONIC DISTRIBUTING Co. 

| 98 PARK PLACE, NEW YORK 7, N. Y. 
the Model 30 for 10 days, If completely | sis gne Model 50 Utility ‘fester, 1 will either 


after a 10-day trial oF return the instrament 
mit $13.90. If not, return the instrument—no expl fter a 10-day trial he inst 


tion necessary 


The Model a0 Utility ress os 
‘Tester comes hou: : Se 
in a round con 

molded bakelite ease. | FREE PREMIUM! 
Complete with all test i: 
leads and operating ios 

Instructions—only .  . your a ioe" 


Attractive, 


ing, ete. 


SPOR 


et 


DELIVERED TO YOUR DOOR POSTAGE PREPAID! 
Everything Sold with Unconditional Money Back Guarentee 


NEW! OPTICALLY GROUND and POLISHED 


“Air Force” SUNGLASSES 


‘comfortable 
rand for Sports, Motor- 


iLL PURPOSE 


T BAGS SLEEPING 
yes At Anaad | Sw 


SEND FOR FREE CATAL 


UNIVERSAL ENTERPRI 


Bey Cool green lenses 

filters out harmful 
rays. Pearloid Sweat 
Bar—Gold Lacquered 
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ny 
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29,000,000 prospects waiting for amazing 
rigerator controll EXCLUSIVE D-Frest 
O-Matic ends messy, wet defrosting 
Saves Food .... Saves Electricity. Safe, 
4Automatic—GUARANTEED TWO FUL TEARS 
PLAN —Clicks 
ames, Apartments. 
Harry Smith of Florida mode $1,500 fn Ish 
two weeks. How much do 
you wont? Write for FREE 
DETAILS—TODAY! Specify 
Teeritery. 


ROCKET PERFORMANCE | “Vspoiet” ix 
reduce car. 
bon “ping” 
ces engine 
wear. AND 
GIVES auto. 
‘matic adjust- 


DAY only 


$9.95 


postpaid, 
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WANTED 


& G AIR SERVICE, INC. 


Dept. PSA, 13610 S. Central, Los Angeles 2, Calit. 


‘Wrike Tor’ Free’ boo 
SHOE REBUILDING, Devt, 


‘euicago scuooL OF 
150 Semm street 


it a, 1138 


New Thrills for M 


05,11 


del 
Railroader: 


Hundreds of new ideas that 
will save you money and make 
model railroading more fun 


than ever! Shows how to lay 
your own track, how to make 
automatic signal systems, cul- 


verts, roundhouses, tunnels, 
switches and other modern railroad equipme 
It’s easy to follow the clear, simple instruc. 
tions and diagrams in this new book. Shows 
how to make freight cars, baggage cars, pull. 
mans and day coaches. In addition, there ai 
complete instructions and blueprints for build. 
ing a Pennsylvania R. R. type locomotive. 


SEND NO MONEY 


Just write for your copy of MODEL RAIL- 
WAYS today, and pay the postman only 9240 
plus a few cents postage on delivery. If you 

refer to remit now we pay postage. Monet 
Back if not satished, Addeose 
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SUCCESS 


AND 


THROUGH TECHNICAL TRAINING 


Increase your earning power. Send today for 
our free 150 page handbook “ENGINEERING 
Opportunities” giving details of over 90 
homestudy courses in all branches of Civil, 
Mining, Structural, Mechanical, Plastics, 
Electrical, Radio, Aeronauti 
cal Engineering and other 

fields. 
Without obligation, write Cana 
‘Science & 


<<<<<<<<<<<<<<< 


3 Adelaide 
Toronto, Ont. Special dis 
coint for Servicemen 


‘MAIL THIS COUPON TODAY! 
“<<<<<<<< 


4 
"1 


Age 
Po >>> >>>>>>>>>t 


‘ONCE-IN-A-LIFETIME OPPORTUNITY 
World Trade boom offers new, bg opportuni- 
les for men and women! "Learn how 0 import at 
low foreign prices for buyers in your locality at 
gh US. prices. 

‘BUY-SELL, WORLD-WIDE WITHOUT CAPITAL 


snvestment in goods, operating 


for your own use. Get FREE hist of over 
1000 low priced imported products {rom Europe, the 
‘Orient and other parts ofthe world. It makes no differ- 
ence where you live. World Trade can be carried on in 
‘or near srnall towns or large cities—anywhere. Travel 

nities. Practial, low-cost World Trade Course 
you quickly at home in spare time. 


WORLD TRADE GROUP HELPS YOU START 


Membership in International Traders Guild included 
with course. Helps you get samples and prices and go 
alter big profits NOW Importing and Exporting. No 


‘Obligation when you send {or 
FREE details and list of Imports 
(No salesman will call on 
you.) Write today. Airmail 
Feaches us overnight. 


‘The Mallinger Co, Exporters-mporters 
1418 DK" Westwood Blvd, Los Angeles 24, Cali 
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SENSATIONAL DEVICE 
NEW! exstes anvone to TEST 


EYES 


RIGHT AT HOME 


MAKE BIG MONEY QUICK 
FREE SAMPLE KIT! 


WMA, HELPS YOU GET AHEAD 
BY SHOWING YOU HOW 


‘An exhoutt tailpipe extension that is eetually 


Chrome ploted. Will mek: 
‘ond sill give straight thru performanes 
SANDEE MUFFLER CO., 5643 Corryne Pl, Culver City, Calif. 


‘sport muMer of 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec, Service 
Public Utilities 
Parts Dealers 
Bus & Truck Lines 
Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings, 


As @ National Schools graduate, 
You ‘re trained for ALL 
Nios in the Diesel & Auto Indust 


EARN WHILE YOU LEARN 


With our pr 


er Shop: 
ng, YOU 


time? You receive’ Spare 
Work Lesuons wi 
o-earn wile 
trarmoney aah exp 
yearn by DOING 


TOOLS AND EQUIPMENT 


To make your training vom. 
plete, we give you 
Chanic'a tools “and” eai 
illustrated below. including 
metal tool-box 
part of your instru 


Shop-Method Home Training by 
‘an Established Resident Schoo! 
Prepares you for Many Good Jobs 


Opportunity is everywhere for the 
Auto. Mechanic. 

"th cars, busses, 
jarages aid Serv’ 


eral industry, are dependent 
Shine power. ‘Here's 
‘ust ~ ‘growing Geld 
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Installation, operatic 
and repair. Now 
offers: you a pract 
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eg - 
Engines AND Allied Mechanics. BOOK & SAMPLE 


Basic Lesson Texts LESSON SHOW 
Diesel Installation OW WE TRAIN 
YOU...SEND 
FOR THEM 
Tovar! 


TOOLS AND EQUIPMENT 
INVESTIGATE 


Secure Full Information 


APPROVED. 
FOR 

VETERANS 

cheek coupon 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. » EST. 1905 pif fil 
FIND OUT NOW. MAIL COUPON TODAY 


NATIONAL SCHOOLS, Dept. PSD-§ 
4000 South Figueroa Street 


sate on penny ponteard) & 


DIESEL -AUIO. 
ole Tunderstand # 


ee 
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THE OBJECTIVE IS 
TO GIVE YOUR CAR 


Y mont musast 
¥Y rastex Pick-up 
4 easier STARTING 


INSTALL IT 
teat Pending | YOURSELF 
ine tow 
Minster 
‘ABOUT Yq MILLION NOW IN USE! 
Up to 25°; MORE MILEAGE, EASIER STARTING, FASTER 
PICKUP and SMOOTHER IDLING are ceported by many 
{ners of this new SENSATIONAL Automotive Product 
(Hlundreds of such fetters have already’ been recetved.) 
However, they do not show improvement in some care— 
Mherefore we want you to try them js your ear 
RY errors YOU BUY. 
JiaCmail card or coupon below and TRY 
itn "Pte for 10, Saye. “Ten check 
our mileage and exgine performs 
Ince, [faatinfied, nend only £1:50 per 
needie (Seyi cars take 2) If net em: 
Erely atiaded"jont return them and 
is NOTHING “FATE 
TRY BEFORE YOU BUY 


SEND NO MONEY 
PAY POSTMAN 
NOTHING 


RESEARCH 
Dept. H-8, 
‘Ait-Flow" Neale (or my FREE 


Jewelled Movement; Sweep Second 
Hand; Precision Workmanship; Rugged 
Shock-resistant case; Radium hands and 
numerals; Leather strap. It measures 
distance, speed of cars. planes. horses, 
‘and other moving objects. It’s a time 
Keeper. stop watch. telemeter, tachom- 
eter. ONE YEAR WRITTEN GUARAN, 


closed with each watch 
EY. Mail your order today. Pay pos 
man $7.00 plus 10% Federai tax. Total 
Or send cash (money order or check) 


$7.70 plus postage. 
with your order and save postage charge, CHROME CASE 
MODEL AS ILLUSTRATED $6.50 Plus Tax. Total $7.19, 


MARDO SALES CO., Dept. 1815 


480 LEXINGTON AVE. NEW YORK 47, N.Y. 


‘MASTER COURSE IN 


790 Broad St, Newark, M.J. 


ADI ENGINEERING 
Television, FM, Broadcasting, 
Servicing, Electronics, Aviation, 

Marine & Police Radio taught thoroughly, 72 week: 
Engineering course eq lent to 3 years’ college radi 
work. Approved Veteran Training. Catalog upon request. 


VALPARAISO TECHNICAL INSTITUTE 
Dept. 503 vv 


uen*" $13.50 


$7.00. anit. seein 300 


rit So $10.50 


NEW W130 LIGHTWEIGHT 2-CONDUCTOR WIRE 
PA 


g $235, 
LORIs SALES —P. 0. Box 1800-08 


3D rorutar science 


it's fun to earn 
ING HAMSTERS Pi 


‘he U. 5. Ideot 
mond Ha 
iv ond roti 


out 


1 HP 3450 


yy MP 1750 wom 
4, 3es0 wow 15 


he Sto arm 26 


30 DAY FREE TRIAL 
= 7x50: 
BINOCULARS 


WRITING | 
ORDERS 


Earn Sig Money 
AMAZING NYLONS 


Guaranteed Against 
RUNS ano SNAGS 


‘The world’s ONLY complete, nationally advertised nylon hosiery line actuall 
anteed. against runs, snage’or exceaive wear, REGARDLESS OF CAUSE! Its 
amazing, but true! No matter what the cause—hard use or deliberate abuse—Kendex 
nylons are replaced FREE if they run, snag or become unfit for wear within entire 
guarantee period! Every weight from sheerest 15 denier to heavy 70 denier—all gauges 
up to luxury 60 gauge—all sizes, lengths, popular shades, fancy heels, black seams— 
full fashioned and seamless. Nothing is missing to make sure every woman is pleased. 

In spite of the amazing guarantee, retail postage prepaid prices start at $1.08 the 
pair for sheerest 15 denier 51 gauge, Should free replacement be necessary, actual 
cost becomes 54¢ a pair! How could any woman. possibly resist saving money and | 
solving her hosiery problems? NOT SOLD IN STORES. Men and women wanted / 
NOW, spare or full time, to write orders and earn big money. You can get orders 
even if you never sold a thing in your life! 


MEN'S HOSE LINGERIE 
GUARANTEED 1 YEAR HOUSECOATS = ROBES 


Kendex gives you FOUR complete} Full line of lingerie, housecoats and| 
lines, including, sensational auen's| robes. Woven: sod uitted fabrice— NATIONALLY 
hosiery line actually ranted for} rayon, cotton and NYLON. Nothing, 
Oy ‘YEAR! ‘Any cic ig | is lacking. Unbelievable prices that| ADVERTISED 


defy competition and women| Kendex has Advertised in Life, Look, Cal 


Zepleced FREE without question. All| cague to seder, Innagine « besetifel MeCall"Satrday | Evening Pot 
ome Jou sckeepin 


styles, patterns, colors, yarns (includ-J all NYLON slip, with NYLON lace,| fc"'¢. hema Joemay good Hou 
ing nylon) at lowest prices that mean] at $2.95 or a eytce rayon | antee Seal. Thousands of orders. shipped. 


steady i f 52 weeks a] satin slip at $1.58! Kendex values | daily. Yearly volume in millions. A’ de- 
aly once fos yen ES wees] aaa ea 8 lex values) dally. Ye lame. in millon A. de 


FREE NYLON STOCKING AND MONEY-MAKING OUTFITS 
ply 


.Man or woman — young or old, YOU can easily carn steady income, spare or full time. No money or,experience needed. We 

EVERYTHING free and set you up in business at OUR expense. Nothing to buy or deliver, Write orders. we deliver and collect. 
Big advance pay plus huge éash bonus that increases your garnings up to 40%! Your name and address on postcard will bring you 
‘sample nylon stocking; samples of lingerie, hose, robe materials; selfselling sales books with FULL COLOR illustrations; 36-page 
‘ates mansal showing you easy sepe to wuccem; color card fre “doot openers” worth $I each but which you give away. fee 
‘ipecial plan to have others sell for you, ete, ete. You can start making money the minute you receive the complete FREE outfits! 


YOUR COST ONE CENT! 


SEND NO MONEY. Pay ‘now or Inter No obligation. Not 
ven promise to return out. Simply rg esses on air 
fon a penny postcard and sail to wn We'll immedistel 

You need FREE and posse prepaid: WHITE TODAY! 


KENDEX CORPORATION + BABYLON 349, N.Y. 
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3 TRADES IN 1 CAREER 
Secures Your Future 


WATOINAKING @ JEWELRY- ENGRAVING 
. STONE SETTING 


nized Training 
City ‘Schoo! of Watchmaking. 
FALL AND WINTER CLASSES NOW ENROLLING 


actually built; deseri 
All types architecture. Complete bi 
able, Circle your choice of books 


38 BARBECUE FIREPLACES 60c 


Book Shows 
* ALL BOOKS FOR 53 PAID 
* eteveta i Punicaion. ne. 
3469 W. Weshingion, Pasadenc 3, 


ali 


32 POPULAR SCIENCE 


|| SPEED AND CUSTOM EQUIPMENT 
| SAVE UP TO 50% 


NEW—POPULAR MAKES—GUARANTEED 


er hand-tools, 
Decker” ‘tremendous’ buying 
means lowest prices, 


18 
\Eattornia 


Be A MASTER PLUMBER 


Earn$15To $50 ADay 


LEARN IN: 32 ‘WEEKS Wifibrn PPREVIOUS 


UNIVERSAL PLUMBING SCHOOL 
819 HOLMES STR! 


ISAS CITY, MO. 


Specialize in These Expanding Fields= 
> AIR CONDITIONING > HEATING 
>) REFRIGERATION 


In 6 to 24 months you can prepare for a substantial opportunity in industry 
or a business of your own. This 47-year-old school of technology offers 
world-famous training programs in these fascinating fields. Experts from 
private business cooperate with faculty specialists to keep courses geared 
to latest developments. Laboratories and shops are well equipped. Spe- 
cialized technical training is coupled with solid education in basic sciences 
and related arts. You pass step-by-step to certificates of “Refrigeration 


Serviceman” in 6 months — “Refrigeration and Heating Serviceman” 6 
IR courses Ofte months later — “Refrigeration, Heating, Air Conditioning Technician” 
This College and in 12 additional months. 
Technical Institute MILWAUKEE 


SERVICE — 6 to 12, months 
‘© Electricity. © Welding 
© Refrigeration, Heating 


QCHOOL of ENGINEERING 


Technical Institute © College of Electrical Engineering 


a 


MILWAUKEE SCHOOL OF ENGINEERING 
Dept. PS-850, N. Broodway ond E. State, Milwaukee, Wis, 
Send me, free “Occupational Guidance’ pamphlet and 
page "Your Caseer™ bulletin, 1 am interested in course 


technics ©, Refrigeration, 
Heating, “Ais. Condi 
ing © Welding 


PROFESSIONAL—36 monthe 
©, Blectrical Engineering 
(Major in Electronics of 
Power) — B.S. Degree 


— Alma moter of 35,000 
Terms stort Oct, don, 
April, July 


0 Check if World War il Veteran 


BE A PHOTO-ENGRAVER 


mplete equipment and sup Be Independent, be your own boss or pave 
plies. Learnat home or in our modern, friendly the way to'a high’ pay job with experience 
APPROVED school in MISSOUR! Get into this gained tn your own shi 

big demand, high profit, high sage field. You TASOPE TRAININGand TASOPE EQUI 
can start your own profitable. full time or part MENT has enjoyed world wide recognition 
time PHOTO-ENGRAVING business right in since 1931. Write for descriptive literature 
your own home today. No obligation. 


DEPT. P5-8 TASOPE BLDG. AURORA, MO. 


LEARN MEAT CUTTING “1 marion: 


~~ e 


‘The steady dependable trade of Meat Cutting taught after you graduate. G. I. approved. Send coupon for 
easily in 8 short weeks. You LEARN BY DOING FREE 52 page school catalog—TODAY. 

tinder actual’ meat ‘market conditions in big modera p—>———— ———————— 
school at Toledo. [ sserst Sabre eases 

For beginners or men with experience. Get_a profit. | 28m. 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. ; ‘ 
Buying, cutting, percentage, pricing, advertising, sell- 
ing, ete. A complete retail meat education. National 
School established over 25 years. Get National train- 
ing NOW. Pay your tuition in easy weekly payments 
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EARN MORE in 
DRAFTING 


RE 
OPPORTUNITIES 


EMPLOYMENT 
and PROMOTION 


This 
. progress—prepares 


COUPON 


4 Correspondence Institution Founded in 


ekbrice tra 


ATTENTION LEATHERCRAFTERS 


EST, to the home of Leather Carving and 
More than 100 LEATHERCRAFT KITS in 
finest 1g and Carving Leathers. Best assortment 
of tools and accessories in U.S.A. Other handcraft ma- 
terials also, Send 10c for 96-page illustrated catalog, 


Treasure and Mineral 


LOCATORS 
GEIGER-COUNTERS 


PURCHASE ON MONTHLY PAYMENTS 


FISHER RESEARCH LABORATORY Inc, 


le Alto, Callt. 


HIGHEST ROYALTIES and CASH 


FOR YOUR INVENTIONS 


(Potented ond Potent Pending only) 


Write for FREE booklet without obligation 


UNIVERSAL MARKETING CO 


354 S. SPRING ST. (Suite C) 


LOS ANGELES 13, CALIF. 


3M rorutak science 


ou are in demand 
PS ¥ you can draw! 


or PAINT, write for TALENT 
TEST. NO FEE! 


ART INSTRUCTION, INC. 


Dept. 8140 + Minneapolis 15, Minnesota 
Please send me your FREE Talent Test. 
ee | 


Occupation _____Phone. 


Address_____ 


Zone___County. 


STILL LOOKING FOR 
THE RIGHT SPOT? 


Trein for Success thre CTI. 


Learn this 
Profitable 


AUTO 
MECHANICS 


} 
¥ rapio. WY FACTORY 

IN 90 DAYS | Bovy- MANAGE- 
autuoue — renver  TEEVISION AO wen 


REPAIR 


Money-Making Career Open | 
to Men and Women, 18 to 50 


MECHANICAL 
DRAFTING 


HIGH 
SCHOOL 


DIESEL 
MECHANICS 


Want a better job 
quick promo- 


BUILDING 
CONSTRUC- 


ELECTRIC- 
nm 


tunities 


COMMERCIAL TRADES INST. 


REFRIGER- 
ATION 
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acquire 
NIGHTS AT HOME! 


LAI LL.B. DEGREE 


LaSalle’s famous Law Library—used as refer 
fence in many Law libraries and Law offices— 
has enabled thousands to master Law sur- 
inuly fast, in spare hours at home, for busi- 
a professional ndvancem 
‘These 14 remarkable 

leading professors and 
basic field of Law 
plified manner. 

‘ou advance rapidly with this great library, 

-¢ furnished. We gui 
» ‘personalized Problem 
od of instruction ... you learn by doing 
dling legal probl 
for two FREE 4%-pago booklets 


“ompiled by 
ver the whole 
|, orderly, sim- 


ing rapid advancement in business and 
public life, Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 5. Dearborn St. Dept. B83-L Chicago 5, Ill. 


Send me your two FREE booklets deveribed above, 
witout obligation 


Nome. x er 


MECHANICAL DENTISTRY 


jome. In spare. time 
SQUIPRENT OF TOOLS AND MATERIALS IN. 
CLUDED. WITH COURSE. Low tuition. Easy 
for FREE BOOK about this money making Dro" 
‘hot affected by the machine age, 


McCARRIE SCHOOL of Mechanical D 
207 


WHAT Is “YOUR IDEA 
OF A GOOD JOB? 


Do you want independence , .. good pay . . . a chance 
fo become one of your town's most respected citizens? 
Would you like to know that iil is your se- 
curity a long-as you live? The few of the ad- 
Nantages of Watchmaking, th nical profession 
that fins been called “"depression-proot by" unbiased 
ational authorittes 

Don't wait for “breaks” that never come 
facts tow about geal opportunities. ahead fur our 
skilled graduates. Our 32-page catalog will tell you al 
About Gutstanding Ci-approved courses in| maeter 
watchmaking, chronograph watch repair and jewelry 
engraving. Write today! a 


WESTERN PENNSYLVANIA HOROLOGICAL INSTITUTE, INC. 


Desk A-42, 706 Smithfield St. sburgh 19, Pe. 


terms, Writ 
Ferston that 


learn the 
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S| 


PRINT YOUR OWN 
POST CARDS 


$7.50 


ee CERT SNE" DU Pick 4 


7 GEM OUTFIT will be 

seri jou postpaid Alter 10 days, end. only 

Berner mane 
must sell sell. you be the judge. 


buy itt Write and 


llr President, TAMBLYN, SCHOOL, OF. 


sang ent eatin em 


NATION'S 
LARGEST 
EXCLUSIVE 
ELECTRICAL 
SCHOOL 


PRACTICAL TRAINING 
NOT “HOME STUDY" 
Get octval experience in great shops ef MLT.I, Learn call 
phoves Proce! i Hovsewiring, ‘Motors, ‘Const, 
. Living ‘erangemants, Rar-time fobs, ee, 
Poy fer gredvote plans K 
1 pan card rings he er 
michigan Tecuntea 1. P58 
at W. Fert She Dewolt 16, Michigan 


RUPTURED? 


Get Relief This Proven Way 


Wh; 
your 


try to worry along with trusses that gouge 
jesh—press heavily on hips and spine—enlarge 
fail to hold rupture? You need the Cluthe, 


raps or cutting belts, Automatic adjustable 
‘at real opening—follows every bod 
nent with instant increased support In case ol 
Cannot slip whether at work or play. Light. Water- 
root, Can be worn in bath. Send for amazing FREE 
ik, “Advice To Ruptured,” and details of liberal 
truthful 60-day trial offer. Also endorsements from 


grateful users in your neighborhood. Write: 
CLUTHE SONS, Dept. 14, Bloomfield, New Jersey 


5 YEAR WRITTEN GUARANTEE pape 
BULOVA 15£17 JEWEL 5/23 
orsieely $59.50 Maen 


Sold up to 
Also 

@ Benrus 

© Gruen 

@ Waltham or 

© Elgin Watches 


Choice $16-95 


Plus $1.70 


“How to Make Money with 
- Simple Cartoons’ 


‘A book everyone who likes to draw 
should have. It is frees Bo pee 
biigation. Simply address [_BG5R_| 
JARTOONISTS” EXCHANGE 
1.198-D Pleasant Hill, Ohio 


Uy y Prepare in spare time. Practical basic 


/ training. Long-established school. Send for {ree 
booklet. “Opportunities in Modern Photography” and 
particulars, Sent postage prepaid. No obligation. 


AMERICAN SCHOOL OF PHOTOGRAPHY 
4348 5S. Michigan Avenue, Dept. 1360 Chicago 5, tinols 


NO, FOR FREE, iG, ILLUSTRATED 
EATS.ge Rowd Nopolewtion Grates epee ane 
Stauton pet cal on poarocy ocoene 
iio tena ane lenereaip- Curse cor 
entry ems 
Ressateer Baiada oe 
WEAVER SCHOOL OF REAL ESTATE (Est. 1936) 
TEFEN Porsnina Ronar Depts Pas Ranson City, Me. 


BECOME A 


JET ENGINE 
EXPERT 


Aviation’s NEWEST OPPORTUNITY ~ Study with 
LIVE JETS at CAL-AERO only ~ AERONAUTICAL 
ENGINEERING & MASTER AVIATION MECHANIC 
training since 1929 — Approved for VETERANS. 
WRITE TODAY for Special Information. 


PS-8 


ee 


1B sooness 
0Ne_stare 


EROT 


—- AUTO 


MECHANIC WANTS TO KNOW 


1800 This Big Practical Book gives full Infor= 
F mation with working diagrams covering 

principles, construction, ignition, 

jee ‘end repair of modern cor 


How fo adjust carburetors and 
How fo rebuild a clutch’ 


How to time Ip. 
nition—How to "tune up" on engine 


$f COMPLETE « PAY SAMO. 
Figs it 


fron of your trade, Aula 


‘Frail’ tnformation in 


‘Send No Money, Nothing to pay Portman, 


pe = — = CUT HERE 


MAIL ORDER 


AUDEL, Publishers, 49 W. 23 St., MEY XORK 


MARINE ENGINEERS Handy Book, 180 Pages 
ENGINEERS & Mechanics Guides (i Book S 


i 
‘ 
i 
i 
i 
Answats.on racial ENGINEERING, 294 Pages ‘1 
ELECTRIC WIRING DIAGHAMS.Z10 Pages S| 
ELECTRICIANS. EXAMINATIONS, 250 Pagis, 1 
ELECTRICAL DICTIONARY, S000"Terma === 2 
ELECTRIC MOTOR GUIDE, 1000 Pages i 
HANDY BOOK OF ELECTRICITY. 1e4d Pages 4 
ELECTRICAL POWER CALCULATIONS, 25 tx. 2 
FADIOMANS GUIDE. $75 Pages i 
FLECTRONIG DEVICES, 216 Pages’ °° =: S32 
ERECTME LTORARY 700 Pape Sy 8 
Vote. ILIILIVV VE VILVIT Pe X11 SOE, 
Bi Bunt GUIDE 38 Papen = « 
HOUSE HEATING GUIDE, 100) Pages * ©: * 
CARPENTERS Bulders Gudes CU Book 
PLUMBERS St 


‘Guides (4 Book Set). 


MATHEMATICS & CALCULATIONS, 700 Pps. 
MECHANICAL Dictionary, 968 Page 
MILLWRIGHTS & Mechanics Gul 


AUTO MECHANICS GUIDE, 1800 pages... $4 
CIESEL'ENGINE MANUAL’ 400 Popes, 
MRF iccoees cutoe 4 
nists 
Check ENGINEERS & FIREMANS EXAMS, 528 Pages 
PUWPS Wyoraues BA Compressrs 165 


izio' Pes. 
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BIG BUILDING BOOKS 


12th Edition for 


EXAMINATION 
SEND NO MONEY 


Learn to draw plans, estimate. be a live-wire builder. do re- 

Modeling. contracting ‘} practical, profusely tilastrated 

books cover subjects that will help you to get more work. and 
‘ore money. Masonry, concrete forms. carpentry. steel 

jalutte root feamlag. construction, plumbing, est 

ine." "docorating’ and many other subjects. fore. than 4000 


BETTER JOBS—BETTER PAY UP-ro-pate 
Dullding boom is ie, fait EDITION: 


men are needed. Big. op: 
ere ‘are alwaye open for MEN WHO 
NOW. HOW. These b 


HANDBOOK OF AIRPLANE 
MAINTENANCE & OPERATION 


Easy self-study course and up-ton 
Towspticed book|‘Covers| 


Aion repair ‘and, main 
inne. $13" pues. "200. i 
hae, Speeliention data aneets of we 


craft. Only 89.00-retunded if not Tully a 
[AERONAUTICS COUNCIL, Inc. Dept. 
Yorw 4 


FOUNDED 1884 


Time tested, world famous accel- 

ed B.S. Degree courses in 
Civil, Elect,, Mech., Chem., Aero., 
and Radio and Telev. Engineer- 
ing; Bus. Adm. and Acct. May 


be completed in 27 months. Also 
36 weeks courses in Surveying, 
Drafting. For ambitious, earnest 
students. Preparatory Dept. for 
those who lack required high 
school work. G.l. approved. Visit 


DEGREE IN 


campus, see well equipped labs, 
Low cost. Personalized instruc. RyAMCOQMON 
tion, World-wide student body. ° 


Grads successful. Enrollment lim- 
ited to 1600. Enter Sept., Jan., 
March, June. Write for Catalog. 


World Wide 
Enrollment 


580 College Avenue Angola, Indiana 


98 rorutar science 


Command Bigger Money! 


STUDY AT HOME for BUSINESS SUCCESS and 
LARGER PERSONAL EARNINGS. 40 years expert 
instruction—over 114,000 students enrolled. LL.B 
Degree awarded. All text material furnished. Easy 
payment plan. Send now for FREE BOOK—"Law and 
Executive Guidance.” It explains the course—how 
| you may enroll and the many ways you may profit 
trom Law Study. Write TODAY to: 


AMERICAN EXTENSION SCHOOL OF LAW 
‘29-PS 646 N. Michigan Ave., Chicago 11, Ill. 


| 
| 
| Dept. 
| 


STUDY AT HOME 


WITH an EDUCATIONAL 


Es Surisprudens 
Chemistry” Geology’ Pol 


jeulture, Sond for free catalog. 


-Raesevelt Incorporate, 461043, Serta, Cicage 4, Miadis 


LET ME PROVE 
1 CAN MAKE 
YOU A NEW MAN 


IMAGINE THEIR JO 


LEARNED 
QUICKLY e 
AT HOME 4 

“Tdidn't dream 

I could actually 

learn. to play 

without a 

teacher.” Now 

when T play for 


lethe 
Bsvdly believe 
that learned 
In "o short a 


GS., Calif 


What Instrument Would 
You Like to Play? 


you d 
t worry “about 
ard about 
truth of the 1 


tow the 
‘satisfaction 
volt 
Saxophone or other: favorite 
ents. Some of th 


f their lives playing 


Or Any Other ment and the en= 


instrument 


when they found 
they could play 
this easy-as-ABC way! 


PLAYS ON 
RADIO 
can’t keep 

from telling you 

that 1 have a 

good po: 

playing 


PLAYS AT 
DANCES 
Your lessons 
have been 
most satisfac: 
ory. I can 
play, all of 
the’ popular 
songs. T have 
‘earned money 

Playing 


No tedious study and practice, no tiresome exercises, You 
tear to play fy playing Tatar right in ‘with the melody of & 
simple tune! It takes only a few minutes a day; the cost is 
trifling. Does it sound too good to be true? Mail the coupon. 
and get the FREE PROOF! 


FREE PRINT AND PICTURE SAMPLE 


Fascinating illustrated booklet answers all your questions 


free Print and Picture Sample shows hw method works, It 

interested, just _mail coupon. School of Music, 88 

Brunvwiek cesstul Year 
fi 


MANY NEVER 
SUSPECT CAUSE 
OF BACKACHES 


‘As we get older, stress and strain, over-exertion, exces 
tive smoking oF exposure to cold sometimes ‘down 
Kidney function, ‘This may lead many folks to complain 
of nagging backache, los of pep and energy, headaches 
and dizziness. Getting up nights or frequent passags 
may result from minor bladder irritations due to cold, 
dampness or dietary f 

If your, discomforts 
try Doan’s Pills, a mild diuretic, 


often otherwise occur, ft 
Doan’s give happy relief 


LEARN TO x ro WRITE 


Tig Magarne Iowttute. « private school owned. operated. and 
successful writers. and editors, offers an up-to-the 
fiouve course in writing for magasines. which maker 1 easy f 
Beginners to get started in this rich held, You work in spare UMe 
at home. You may concentrate on either Action or Non-fctlon. 
Send today for the FREE CATALOG describing the Magazine 
Hustuute method. VETERANS: THIS COURSE APPROVED FOR 


ter Center, New York 20, N. ¥. 
Please send free catalog, without obligation, to: 


Adress, 


MESCO PRODUCTS, 1430 Union Commerce Bld 


lectrie 


mentals of industrial 


UN 


Electrical Training 


Intensive 32 weeks’ residence course in fundo- 
jengineering, 
including radio and electronics. Extensive lob- 
aratory, shop work, drafting. Prepares for 


ELECTRICAL SCHOOL electrico! technicion ond engineering cides in 


In 30 Minutes 
* aipor Injection, Send check 
imple ietrvetons 

Tetwestory performance report 
DAY MONEY HACK GUARANTEE 


.. Cleveland 14, Ohio 


communications, power, manufacturing, busi- 
ness machines, soles, service. G.l, opprove 
57th year. Enter November 6. Catalog. 


Tei tamonh ‘AVENUE, 
Wanincron 12, 0. 6. Wily 
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BE AN 


ARTIST 


Start 


SPARE TIME! 


ENJOY THIS FASCINATING HOBBY 
TRAIN FOR A PROFITABLE CAREER— 


$5 monthiye 
(VETERANS! COURSE G.1. APPROVED) 


| WASHINGTON SCHOOL OF ART, 
Studie 128W,, 115, 18th St. N. Wa. Washington 8D, oy 


| Sena me sree'book, “Art Yor Plesivure and Profit { Pledss int.) 


| name, a 
| 

| Adres 

| cy. Zone (..) State 

L 


 Phia cou 


DEGREE IN 
27 MONTHS 


Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 
ICAL ‘and RADIO. ENGINEERING’ (including Television), 
Hundreds of 


Ww tuition. Competeiit instruction. Thorough, intense, 
ROS eotD™ ase aeolian, feicey inca 
ow phivsles fab, ind modernized wind fuse juals 
{fed Instruction emphasised ae 
Approved tor Veterans. Engineering preparator 
guudente from: ais stacey and 21 Toratgn couse 
September, December, nares, June, Send 
eatalog and full information, karell now 


courses 
ies, Eater 
‘Coupon Yor tree 


-————— SEND COUPON Topay.—————. 
| INDIANA TECHNICAL COLLEGE 
| $88 §,Washinaon Boulevard 


feo ES Mechonions EF 
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YOU CAN LEARN TO 


DRAWING 
At Home in Your 


FH 
| 
1 
1 
1 
| 


1400 G: 


NEWHOUSE AUTOMOTIVE INDUSTRI 
5805 East Beverly Bivd., Dept. Ad, Los Angeles 


DEPENDABLE 


AFT SUPPLIES. 


LEATHER CRAFT-PLASTICS + POTTERY. 
CCRAFT*BLOCK PRINTING*BELT CRAFT# 
TEXTILE COLORS+POWER TOOLS-WOOD 
BURNING *INSTRUCTION BOOKS-ETC. 
DWINNELL CRAFT SHOP 
Deot._PS_508—Wheelin 


WANT FAST PROMOTIONS? 0 rE 
Employers preter high school gradu=] ., COMPLETE 


EShelte "he CE “aig say | MOH SCHOOL 


course in months. it equals resident 
work. Approved HS. texts supplied. 
Credit for work elsewhere. College prep, Handsome di- 
Ploma. Easy terms. Get set for success Write for valus 
‘bie free booklet today! 

COMMERCIAL TRADES INSTITUTE 
leaf HI-8 Chicago 26 


PACIFIC TRAINING SCHOOL Dopt.s.s 
7217 South Broodway 


Tuip ting Groots torte Tenech Scene 
CRIME DETECTION! 


(STITUTE OF APPLIED SCENCE. 1870 Sanuyside Ave, Dep. 1364, Chcacn 4, 


wone to MOUNT BIRDS 
Po Animas 


a, Heads, Fishes, P 
Be a Taxidermist, Profit and FUN. 
Hunter save your valuable TROPHIES. oo 
I ar hie aa ae 
Ea Ag 


FREE BOOK 3% 109 tne 
| Now absolutely FREE, Write TODAY. I 
Send Postal TODAY for FREE BOOK. State AGE. 

NLM. SCHOOL OF TAXIDERMY, Dept. 2608.” Omaha, Heb. WF’ 


FRO! 


E 4D Your Cor Engin 
abe HI-REV wow? 


WORLD’S FASTEST 
PENETRATING OIL! 


Marvel HI-REV is a GUM SOLVENT. ..its use will 
permit sluggish engines to regain their high stand- 
ard of performance. It frees sticky valves and im- 
proves compression, Add one pint ro gasoline tank 
‘or jet cleaning. One pint in radiator cleans rust 

from water jacket and radiator core. 
EMEROL 


HI-REV SUPREME AS TAR & ROAD OIL REMOVER CHASSIS OIL 


Excels any known product in freeing rusty nuts and waterproof Lu- 
bolts. Lightning fast on pipe joints and oil well fit- } bricant forall chas- 
dags OF great valoe ia: bast: ards acdiatound salt work. Clings, 
water . . . loosens rusty threaded connections easil 

Will not produce rust or corrosion of any kind. Simple 
to apply in a stream from pint can by reversing cap 
spout. Made by the makers of famous Marvel Mystery 


Emerol Manufacturing Co ject car finish in 
[ows | 242 W. 69th St., New York 2 any way. 


LEADING THE FIELD EVEN MORE THAN BEFORE 


Lightweight Model “4° 


light- 


output fi 
sat, Telescopic “fork. 9.5 


Write MUSTANG, Dej 


BUY DIRECT $9.95 
FROM - 


FACTORY 


Write for free booklet and price list 
INDEPENDENT IRON WORKS 


2416 East 23rd Street Dept. ¢ 
Hes 11, Calif, 


‘SEND TODAY FOR YOUR COPY 


STARK’S 


G.I. APPROVED 


ree 10c 


SIGN SCHOOL 


ending, Color Gossng 
‘explains. Write today. 


ACME NEON INSTITUTE (Write Ni 
330 5. PAULINA ar. Dest. 
opr 
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learn A Trade NOW! 
PRACTICAL 


SHOP TRAINING! 
ee 
In Our Chicago Shops 
CJ auto MecHANics WitbIna—aNcear oAs 


=) MACHINIST 
PIANO TUNING 


7 Floors a! Fully 
‘Over 50,000 Succ 
Established 


Also the following | Home Sealy a Courses 
Cptastic REFRIGERATION 


GREER SHOP TRAINING 


‘ok FED 460 South State St., Chicago 5, Ill 


without oblieation trse information ren 
fae thade nee Specht whether 9b 
Veteran © or Givin A 
Namo 
Address 


‘COAST. INDUSTRIES 
Lew Angeles St, 


EN Ye 
RETIREMENT! 


26 days annual leave 


"Ale 
trolled, this can’ be the firs sep 
ling the’ kind of position you've 


Rus me, entirely charge ek full 
ton si ars USS. Government Jobs 


Name 


‘treet Addrens. oo. 
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I, Acceleration, Mileage—Top Racing 
wee From Any Aut 


‘AUTOMOTIVE 
ENGINEERING 


ALMQUIST & 


Hammer Blow Tool Company 
Wousev 14, Wisconsin 


CARBURETOR TOO RicH 
MAKES MOTORIST TOO POOR 


{Eas mileage dot to oveesrich seen 


Be VACOMATING overheats SERS 
ipa, frocks and teactorn 


TIC fie all 


nS) VOU CAN DRILL 
YOUR OWN WELLS! 


A.MEAYY OUTY MODEL tor 6” casings alse 
Paciory, cated with 


Gey san ants 
West Cheshire, Conn. 


AERONAUTICAL 
ENGINEERING 
‘Aircraft and Engine Mechanics (A&E) 
Train at he Fring Wing ehost-Naw davon 
ee ‘oon! wre tor Monro conto. 


|Acronautical Institute 


Angeles County, Californie 


MEW YORK INSTITUTE OF PHOTOGRAPHY 
10 West 33 Street, New York 4, M. ¥. 


MAKE MONEY IN 
LANDSCAPING 


‘Thorough training by Internationally known 
Landicape Archftect to. start your own 
business improve your home or advance in 
thi Wwe pat fel Mang” Opportn 

rosed “ior Veterans. Send for Fi 
BOR 


Ok 
NATIONAL LANDSCAPE INSTITUTE 
So, Robertson Dept PS-8 Los Angeles 48, 


FALSE TEETH 
That Loosen 
Need Not Embarrass 


‘Many wearers of false teeth have suffered real em- 
barrassment because their plate dropped, slipped or 


cam. 


wobbled at just the wrong time. Do not live in fear of 
this happening to you. Just sprinkle a little FAS- 
TEETH, the olkoline (non-acid) powder, on your 


plates, Holds false teeth more firmly, so they feel 
More comfortable, Does not sour. Checks “plate odor” 
(denture breath), Get FASTEETH at any drug store. 


$250000 


FOR THIS! 


2100 Other Inventions Badly Needed— 
Big Cash Waiting for Your Little Ideas 


[TS OFTEN the simplest ideas that make the most mon 
‘The Kidde Rar brought ity inventor’ ool MILLION 
dollars. A 70-year-old grandmother made $390,000 on an i 
proved overall bce. he paper lp the 

3 pencil tip all made fortunes for the peopl 
them up. — 

You can cash in, too—i/ you concentrate on the inventions 
that are really needed? 


The EASY Way to Get Started 


Don’t_waste time and brain-work on someth 
wants! Find out WHAT to invent. A valuable 
noted science editor and 
describes over 2100 PRACTICAL, money: 
fare crying aloud to be invented! 

‘These 2100 ideas are the things most needed 
mony. They are listed under 34 different 
reference: Electrical, Radio, Automotive, Agricult 

Household, Clothing, Toys, Timesavers, ete. 

This book ALSO tells how to think inventively; how to 
PROTECT your ideas; how to develop an invention STEP- 
BY-STEP, etc 


FREE EXAMINATION OFFER 
SEND NO MONEY 


imply mail coupon below WITHOUT MONEY 
"2100 Needed  Inven- 
.”" by Raymond F. Yates, for 
days FREE TRIAL. If, even in 
that short time, you are ‘not con- 
vinced that this book can belp you 
make money—just return it and 
‘owe nothing. Otherwise, send only 
$2.50 plus few ceuts postage, a 
payment in full 

Any one of the 2100 ideas in this 
book can bring semebedy a fortune. 
Maybe it can be YOU! Mail cou- 
pon al_once! Wilfred Funk, Inc: 
Dept. 1398, 227 East 44th Street, 

New York 17, N. ¥. 


FREE 5-DAY EXAMINATION | 


WILFRED FUNK, Inc. 
Pubitaners, Deve. TS58, 
227'Eact 44 Street, New York 17, WY. 


cr 
if enclosing 


State. 


carrying Charges. Only U.S. currency eccepted, ) 


re eerreeremerend | 
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Int 


ational International Harvester $295] Ball- Bearing SPEED WHEELS 


10 International Harvester $295} ER CAR MODE! JUVENILE WHEELS 


ae 
5 


4 | Gees) cea orders, Fices FO. 
JIM BROWN TOY COMPANY 

1003 Wome AVE! AKRON 10, 
Trained Men the Better Jobs 


PRACTICAL SHOP TRAINING 
in AUTO. CHA! 


ATLANTA MOTIVE TRADES ‘iwstituTe 


FAMOUS DAN LURIE 


BARBELLS 


$7.98  ananreco 
OR YOUR MONEY BACK! 


in spare hoa! 
a srdbtictronies. Train 


Jour TELEVISION ntéaSce 


LEARN UPHOLSTERING 


‘A money-making business or side-line. Practical home 
training teaches you quickly. easily. Low cost, easy term, 


iar 


onal tools, Write or send 
Penny postcard today for FREE ILLUSTRATED BOOKLET 
WEST COAST UNIVERSITY Extension Dept. PS 80 
1601 S$. Western Ave, 


Illustrates 3 nit in wc a 
It Post Cards _agin ens 


Sion ie cvery line, are boost New FREE Catolo 
sales in spite of conditions—wi se 
sees printed and 

Minuten Sa uoPat pont cards with a 
ew patented CAROMASTER. Your “toda 


At Big Savings. 
For Je a 


Brand New JEEP TOP and CURTAINS 
Fits ell ilitory Jeeps. Also edoptoble to Civilian Jeeps... $4Q-5O 


Stow’ HYDRAULIC JACKS Sie\0Tinieasonniyc en, $9.95 


© AR Dh M MA STE R, £2 ° MP P ANY & UNITED AUTO PARTS (On 
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SAVE with SAFETY the THORESEN way] 


bs) THORESEN’S IRONCLAD GUARANTEE PROTECTS YOUE 


= 
ES SHOCK sis G22) utr“suromanc 2928 yp 
ator went im ae ee — -- 


S 


ES rect. tovyou-price, onl 
iran for tax. Mush! Supply limited? 


SG. ZIRCONS! FRE THREE SYNCHRO DIAL 
MEN'S INITIAL RING uke Chesser ih 
Sameihinw SPECIAL for, ment Your ao DAY TRI grap! 

a aos j=  f 


West 33rd 


PONT Mes IU ity oe caiusta BINOCULARS, —— ETC, 
BIG CATALOG Wo Furnish Optics ond inatucions 
5 


WAR SURPLUS + LENSES, PRISMS & RETICLES 
OPTICAL BARGAINS + EYEPIECES and OBJECTIVES 


CHECK OUR BARGAINS . . . MAIL 10c “ATA 


LENSES! PRISMS! INSTRUMENTS! EDMUND SALVAGE CO., BARRINGTON, N. J. 


MAKE BIG LEARN 
AT HOME 


Large earnings, professional dignity and a The nationally-known Sweazey System 
teady, secure "future can be yours as a teaches you ia the shorvest allowable time 
Master Watchmaker! You can choose : «at home or in our modern, fully- 
fine job or go into. business for yourself. 

SEND FoR Faiz a 


Sours in Tuaster Weten 
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Yer sere qtr costs slo tht so your ho 

TACQUER SAAN in P24 SS a 

Se attrac Tal bene ros ot 
rn Pea CLEARER cae ad 

Fat aes TAC OSE ChegU ER RK ote bey 
Anaahat coupon NOW 

I TAGUENWAX CO, Dep. PE ' 
SSR AS Ge PEED conn 


Gentlemen: My dollar bil, check or money order is enclosed | 


| for the 2 ten oz. cans—LACQUERWAX & CLEANER, =| 
Name... 


| Cir. « Zone... State +l 


| LACOUERWAX | 


GENERAL ENGINES CO. : 


GLOUCESTER. NJ. 


‘Mufflers—Alll Ford, Chev., Ply. $4.45 


All Buick, Pont., Olds., Chrys. 
Dodge, Hudson, K.F., Pack, ete 
V-8 and Me 
(32-50 inet.) 
$15.95 


$5.45 


Duals 


DURABILITY 
Olds V-8 Dvols...$35 
‘A SANDEE Sportons wi 


Give More Power! More Speed! More Mileagel—plus a tone 
sed, 


SANDEE MUFFLER CO. 5643 Corryne Pl. Culver City, Calif. 
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anced small arm for sport 
and small game! ‘Special 
introductory offer: “Pow 
Sling," 50 
23 gr. pellets, 
extra sling, 10 “Red Dot? 
targets, postpaid, $2.25 
h check or money or- 
No. COD's!" Money-back guarantee. 
urs today from Beron Industries, Box 
3578M, Cleveland 18, Ohio. Order extra supply 
Tru-Flite”” Pistol Sling pellets wit 
250 for $1.00. 


ble hobby. Just out—our lat- 
ext fabricating how to’ work with Plastics, 
Gur ‘new Catalogue provides ‘all needed. materials: Plexighas 

catalin-~Acetateall ia sheet, rod. and 
oF cement yes, aecesorit and, supe 


plies. Send 2c today for lat Catalogue and Handb 


sess 
A CHALLENGE FROM WASHINGTON, D.C. 


Money: Amasing ‘training course Trom the Nat 


HOUSE OF PLASTICS 
yood Avenue _| 


Be a DETECTIVE 
es 


TELLIGENCE Otticer expos 
by Criminals, Wei 
INTERNATIONAL DETECTIVE TRAINING SCHOOL, 
‘mene epee ie 


BRI MANUFACTURING CO, 
Dept. M__ Burlington, Wis. 


pa, no elastic, no plasters. No preswure 
on hips of spine. Flexo-pad. Entirely different. 
Endorsed by doctors, mechanics, clerks. Very 
light. INEXPENSIVE. GUARANTEED. Write for 
ation and t 
‘SMITH MANUFACTURING COMPANY 
esr 1893 Dept. PS, Preston, Ont. Can. 


sizes. worms 


10t016 AAAto EEE 


ett aie ree 
Pais 


KING-SIZE, inc, 980, Brockton, Mess 


Make Garden Masonry 


for Spare-Time Profits 


Millions of homes can use these Ornamental prod- 
ucts — urns, vases, flower boxes, bird baths, lawn 
seats, flagstones, ec. Easily made of sand and 
cement. Permanently glazed in a range of smart 
colors. Distinctive — attractive — quick selling. 


Eye-Appeal Makes for Cash- 
and-Carry Sales 
00% 


Selling prices allow 
300% mark-up on basic costs 
Only a small investment 
needed for supply of molds. 
Easily set up in shed or ga 
rage, Write immediately for 
catalogue OM and price list, 


COLORCRETE INDUSTRIES, INC. 
711 Ottawa Ave., Helland, Mich. 


‘Clean and Mothproot ru 
Sin the home.” Patented equi 
needed. Duraclean deale 

CH serviceman 

d services cre: 

yt. learn. 

ely ‘established. Easy terms. Send to: 
lay for Free Bookiet—Full details 

won Hidg, Deerfield, tH 


GLASSES 
BY MAIL f. 


16 Days Trial 
Write Today for Froe Catalog. Send no M. 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP-8, Chicago, Iilinols 


ht. Name imprinted 
tarde up to. 30 fot $1.00. 6 FREE SAMPLES of ‘personal 
cards, stationery, napkins. Bex samy 


LIBERTY BELL STUDIOS—Dopt. A-4, 1013 Fiber St. Phil. 7, Pa. 


JOBBERS PLASTIC-SHINE 


LIQUID PLASTIC CAR POLISH IN 
‘GROWING DEMAND EVERYWHERE] 


SALES CALORE 
RE-OROCRS POURING 
ce PRorts 
RATIONALLY ADVERTISED 
= EXCLUSIVE TRAITORS OPE 

PLASTIC-SHINE LABS.. INC. 


“| Have Earned an Average of 


$0520 
AN HOUR 


with Science’s New Midget 
Miracle, the PRESTO. 


Many Others “Cleaning Up” 
—So Can YoU! 


VER 11,000 people died 
in fires last year. An 
eager public has been wait- 
ing for a practical new kind 
of fire extinguisher. 
it’s bere! Tiny “Presto” is about the size of a flash- 
light. Does the job of bulky extinguishers that cost 
4 times as much and are 8 times as heavy. Ends fires 
fast as 2 seconds. Fits in palm of hand, Never cor- 
rodes, Guaranteed for 20 years! Sells for only $3.98! 
You can make good money showing this new discovery t0 
‘owners of homes, cars, boats, ‘Gilling sations, buses, 
trucks, service sations, factories, offices in your locality, 
Stanley Hyman tepors making over $1000 4 month. H. J. 
Kerr, $20 3 day. RE. Meade, $75 the very fst da 
What's the secret of “Preso's"* amazing 
jer? I's 4 new wonder chemical developed 
the war, found to be 1,5 to 6 times as ef- 
Tective as chemical contents of other extinguish. 
ers on an equal weight basis, Makes possible, for 
the first time, an extinguisher that is Small, ight, 
and amazingly effective. 

Help supply the demand for this important new 
discovery. Write for FREE Sales Kit. No obliga- + 
tions no capital required. But don, put it ot 
Every day you hesitate may cost you $10, $15, of 
even $50 you could be making. Mail coupon NOW 
for everything you need, MERLITE. INDUSTRIES, 
Inc, Dept. 118, 201 East 16th Street, New York 
3,0 Ye 


pos 


wee ee ee ee = 5 


IES, Ines, Dept. 118, 


Zoclone 4250 and WE will py Borage) 
ies int pins 
pAtiress 
Pane X 
1. —— nnn (AE OF), State. 


weeee oe eee ee ee 
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Yes, More Brilliant 
Than a Diamond! 


Amazing New 
Discovery 
Write today for the full 


story of the latest miracle of 
aclence, discovered in the labora- 


‘2 dismond that only an expert 
can't the Gterears, 


More Brilliance! 


Yes, this marvelous gem has more 
fore fire, and 2 more daz | 


ond of ea sie, And yt ou can nom own an wn 
for, only, $24 1 carat) to $96 (4 
beautiful gold tings for 

you can buy on EASY PAYMENT TERMS, 


The Cinderella of Modern Science 


Kenya Gems are the sensational discovery you read 
ve. Post, Jewelers’ magarine and mess 


> 
10-DAY 
TRIAL 


Orders 
Filled 


oe 3 for. ” 


SAVE money! Thee are surplus stock, 
supply, firm: Sturdy, serviceable work 
tised, have licen washed, sterilize 
Every shirt of long-wearing wash 
white, Stronuly sewn; reinforced stitching at points of 
Strain, Money back wuarantee 


WORK PANTS TO MATCH. 


Bive, Tan, White, Send waist meor 


Li NO cage 


age. Or send cash and we ship peey 
If hot satished, return for refund! Order Now! 


YOUNG DISTRIBUTING CO. 
Dopt. M, 2605 Elmhurst Detroit 6, Mich. 


WAN Zorcegz 
° ECTRIC PLANTS, 


FOR CABINS, TRAILERS, 


B.W. ONAN & SONS 
Flsten Av, Minneapolis, Mins 


HOW fo Make Your Own J 


_ RUBBER MOLDS _ 


“ROLLER KING Potvted ‘Wonder Discs’ 
your Spring! 


jamnte your ca ne Hoating Kis 
<A all ear Wit, leat sprigs 


| Salsbury Corporation, 1161 E. Florence Ave. Las Angeles 1, Calif. 


FREE—Amazing Book 


RHEUMATISM, “ARTHRITIS 


If you suffer the aches, discomforts of Rheumatism 
SIATICA. oF 


Ne" alteation, Wee for th 
BALL CLINIC, Dept. 36, © 


anne CmHeeL noo 


SAMPLES FOR AGENTS = 


(Sine Sammie 28.” SRR GTS = 


NEKADY all 


‘YOUR OWN 
BUSINESS WITH 


COVIDEO 


Coin Operated 


jway, Phone: BEekman 3-0038-9 
NEW YORK 7, N.Y. 


at the Jewelry Trades own schoo! Oper- 
A Spccarrea by ton rwokers 


5 yea WATCH REPAIR 


fated and Sponsored 


4.) 


7E5 


JEWELRY TRAINING SERVICE 
226 8. Wabash Ave. Chicago 4, 


== yew! CATALOG 
FS TERRIFIC BARGAINS for 


Sportsmen — Farm & Home 
greatest stock of Gov't Sur- 
plus for everyday use in 
Ameri 
'SEND 10¢ FOR YOUR 
CATALOG TODAY! 


723 Walnut St. 
Kansos City 6, Mo. 


FREE TV 
[ RADIO 
| TELEVISION 
| TRAINING 
| Association 
1 dept. 158 
| 972 Broao st. 


Name... 


ee 


AUDELS Carpenters 
and gay Ss Gui ides 


pe -———— CUT HERE —— ~~ 


MAIL ORDER 


AUDEL, Publishers, 49 W. 23 St., MF YOu" 


7 CARPENTERS & 
IASONS & Builders Guides (4. Book 


Guides (4 Book Sat). 


AIRCRAFT WORKER, 240 Page 
To] GARDENERS & GROWERS Guides (4'Book Seip, 
( MECHANICS GUIDE 


ECHANICAL DRAW 
= MATHEMAT 


TODAY Hers aun 


TRICAL POWER C 


ou 
® EAR iat So Ponena 


GUIDE, 1090 Page 
Et sie i 
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REFLECTOR TAPE OF 1,000 USES! PE I 
«raw the country this famous Scotchine SAFETY A 
Tape ives oillant sparkling refee: 


oxes, and in many, many | SRILLANT 
Get wo set Ted plus silver and you'll have arin PROTECTION 
~ radian m the articles shown at left, with plenty’ lel 

for other things. You'll find a thousand uses Tor iso order today! 1OSECONDS 


TAR BUMPER: 
‘AND DOORS § 


Your sotistectin 
onteed, of 

will be pro, iy 
itretwrnea 


JOHNSON and LoyD Dept. 8 


E 
bedi MeaG 3606 £. Pacific Cost Hwy., Long Beach 4, Coll 


Send1 day for Your Copy of New, Mammoth 1951 
(Catalog of Nearly 8,000 Novelties---Nearly 600 Pages| 


ply refunded 
mused. 


Pt 
BARBELLS 


for out FREE Borbell Catoleg 
R BARBELL CO. 
Lyndhurst 8, New Jersey 


GovT. cost 


ASTROGRAPHS | COMPASS |A-10 Bubble 
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ATTENTION 
CRAFTSMEN! 
HOBBYISTS! 


MINISAW 


Now . ... the only minia- 
ture circular saw that actually does many things a 
big saw can do... and more! Most amazing prac- 
home ut ight repair cool you ever 
saw! 3” circular blade cuts wood, soft metal and 
plastic up to 1” deep and at any angle up to 45°. 
Easy, to attach, Fits Black & Decker and Skiteay 
stands. Complete with attachments ani 
tilting saw table only. “$10.95 
Complete with saw and sander attachments $12.95. 
Black & Decker—Skilsaw Deslers—Write for amazi 
Specify make of stand when 


“ss > 


FREE TRIAL OFFER OF 
ASTHMA MEDICINE 


making tests to prove their medicine 

nd gasp for breath. They 
Know no medicine relieves all cases, but wish to know what 
reentage Js helped. Asthma sufferers making this test will 
Feceive postpaid bottle of medicine, Test it ten days and | 
IF relief is obtained send them $1.50. If not send a report | 
stating your symptoms and ‘saying “no help” and you owe 
nothing, Send name on the cent posteard to D. J- Lane Com, 
187 Lane Bldg., St. Marys, Kans. 


farina ‘Guaranteed. 
iy omplets unite etn wire 


SEND $1.00 iszes!t and pay 


There’s Nothing 


SWEDEN'S FINEST AUTOMATIC 
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CAR TOP 
CARRIERS 


down for flat cargo. KARDEX completes your car for 
work or sport. See you deal 
forer. Prices stort 


Aetig, ol feach yout hand i and 
pluck the cricket from the pe 
Get KRICKET toa 
ing. W sately olde 200 cckets ee 
dinner $ high rameot Sitka Spice 
Trimmed in Aluminum. Buy one now and show it your 
Iniend. See your deaer or sond $225 today to 


Personalize your 
‘ar with this di 
ified monogram. 
The act consists 
Of. two, ‘highly 
Shromed ‘orna- 


Easily installed on 
car doors from the 0 
Shangod when car ie 
Order by mail. (Print Initia 
‘end or ealao- 


Comite Lne Crome Ont Up heesates | 


WHILE WEARING BEST CLOTHES. "Wash Faster 
‘brush, $10 value, turns work into pleasure, Wash 
‘inses in one operation cars, trucks, boats, windows, screens. 


© This chrome-ploted NO*MAR Guard for fender 
ish ond adds tothe 


oll cars that have 
Sorry No C.O. 
Send make and year of car with $1.50 today to 


° 


MILLER KARDEK CAR-TOP CARRIER 


e@ CRICKET BAIT BOX e 


INITIAL CREST 


FOUNTAIN BRUSH @ 


nanp cilaen 


It shows you how to... 


METALL BORN es 


@how you can start in spare time with 
your home as headquarters. 


@how to build—step by step—to big profits 
and personal independence. 


business that many men, married 
couples credit with freeing them 


and never ending. 


from the limits of a pay check and 
from the drudgery of atime clock. 

It gives th 
structions for starting a busi 
‘pare time—wit ig the job oF 


to Metalize Baby Shoes and other keep 


sakes, It shows how to get the orders 
‘coming in—how to expand—how to et 
others working for you—how to be 
SURE of at least twice your present 
pay before you give up your job for 
life of personal independenes. 


15 Million Prospects 


‘There are 15 MILLION pair of 
Baby Shoes in the country right 
now ready to be Metalized. Last 
year alone, more than THREE 
‘MILLION miore babies were born. 


DON’T SEND A PENNY 


‘The Warner Success Plan sho 
‘you how to turn this exciting opportu- 
nity into eash, Shows exactly how to 
prepare the shoes, how to put on them 
‘coating of genuine gold, silver, oF 
nze metal by simple Warner Elec= 
troplating process. Shows how to jet 
the basiness coming in, how to start in 
spare time, how to pyramid profits, 
Shows you how the whole family ean 
have fan while building for an inde- 
pendent future. My own Shop here in 
Chicago does « Big Business by the 
very secrets 1 will now unfold to you, 


Read The True Facts 


Don't say “Yea” now. Yoo most have ALL 
‘Tilt: ACTS. Then decide. First 


Investigating after discomsing (with Your 
family = then and only then do you decide 
hss fo oe the pian and make the small 


pay $5.00 an hour for his time. 
Think what this can pyramid into 
when the family helps. 


3e MAY START A FORTUNE 
‘Today Iwant you todo only one thing. Send 
the coupon. Let me give you all the facta. 
Remember, what I send you does not cont. 
you a cent beyond the postage you put on. 
‘opportunity 
rious interent 
in his future MUST investigate, MATL the 
COUPON TODAY. 
why so 


JUST MAIL THIS COUPON TODAY! 


taymond E. Brandell, Mgr., WARNER ELECTRIC CO. 
1512 Jarvis Ave., Dept. 2-0,. Chicago 26, Ill. 

As long as it doesn’t cost me a cent, I am willing 
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Ton Tae EOE 


PERSONAL 


WATCHMAKERS' Tools Materials. Sold 
=-Bought, Catalogue! Bengal Company. 
Gutver City California. 
35 OLD GOLD, WATCHES, ETC. 
ERT (Goal Paid For ol, Broken 
‘Watches, 


“HOW Can 1 Find Out?” You Gant tn 
formation discreetly developed Any’ mat 


roble,anrehtre Wortd: 
FPide,"meiaf tcenied."ouded, ststice 
1 miigen: 


ae 
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ar eee saaent ae 
ea paper ag 
= SE = earns ci ete 
ag | 
EER eee aga, as | Pat gee ets be eon 
oe ES SAREE TE a 


JEWELRY, Chain. Pres Wholesale Gata 
logue. Flonas Supply House. Bradenton, 
Piarida. 
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rae el tie SO 
Dany. New York. ™ 
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ETECTIVE'S Opportunities. Parties. 
free. Write, Wagoner. P-125, Wesi 
hh, New York 24 


ADVERTISING 


AVOID costly advertising mistakes Get 
enlightening Ad-Guide and Rateboor lead- 


TREASURE Hunters! New 11-pound 
featherweight Model 101 locator for wold 


PSORIASIS guiferers: Has everyinine | ‘ns “uewspapets.magsctoes, matey hate, | {0° DeMt available, Aluo Geiger Counters 
talieg to bring even temporary fellel trou | ioe ‘Chicago Aavertising ‘Agency (estab: | {0f,rauium Brospectors, Complete tnt 
felled Yecions od ening’ ines write | ished ieoo'” Chicago auation free. ‘The Goldak Company 1840 
PAY neSint invest cone cents Pheacel | , ADVERTISE: 24 words 40 Newspapers, “ee ees 
Gotpany Box 3565-8" Cleveland.” Ohio. | $250 Lists Free “Advertising Bureau, | \SENSATIONAL new line of | Geiger 


Cleveland. ORO. | 0sii-P' Soringneld 

“REMAIL Your Letters 25c Each. Ideal 

=1301 GOU St. "Bo. St. Petersburg’ Fla 
INFORMATION for single people by 
Human Relabons ian Or B 
Lang, Box 31. Los Angeles ‘33° Calif 


MAILING Lists. Mailorder Buyers. op 


Tor 
Consultant 


at, WORDS in 50 Weeklies. 54.96. 3. 


SEVERTIGE to te contin topes 
sito Peanebaxer Advertising. San" Mar 


DRAPTING and artists’ materials cata 
log thousands of Tems—a3e {deductible 


Counters for Uranium detection. All types, 


Chicago 
pon rices. ‘No finer selection. Also Miner 


‘lights ‘and new old. silver and mineral 
Siceson et Detectors Complete information Pree. 
Detectron Co, 5631 Cahuenga, Dept. ‘Ac 


North Houywdod Calitorn 


TREASURE — Mineral Locatars—Gejaer 
Contere MeScope Type, Ligitwelsne Uh 
Sirpassea ‘is efetener Factory tusvantee, 
fptest ices‘ Gan be outchaae Sn mg: 
warment pla erature. Fisher 
Research Lab. Alto. = 


e cs Bie reat oleh a nae Sut 
neat aepsecas aoe eae oe es Hy pod 


Bon’, Suffer: 3 “send 
te (8 


‘Now. Hod Mark- 


INDICATOR: Locates buried money and 


‘OOING Outfis._ Supplies —Tihuy- 
18 ied List Free. elas. 728 Lesley. Rock- | mineral.” price $40.00. instruments for lo- 
Free detsiis, Cfatt Publleations Wi 601'S. | ford “ulinois ‘Saline. sit) Made but’ these are. not sold 
Horton" Geological On Survey, Belle Hive, 
Sei | 20 DY MAKIN Tiinote 
TEARN Professional candy making proi- | 197 DETECTIVES: 


imines 3. Fi 


bie Home business. “Details “ioe, Pate 
ida 


DETFOTIVES—Work home—Travel, B 


: ag ea 
ie “MP wou brome tae oye: | Ee Wace worbae 
Fenlent ied Yackage with directions tor | 401m, Year.) dale Candies” ‘East | ~~ ~oe 

molten aba te cacao | Se Wed vee BELECTIVES 

Setiage i ined ciate | van CAMPING 


ievelnnd 


‘oftee ut 9200 Houxh Ave. 
Sho write oF telephone your order 
Gertitied’ check. or C0. to. 0200 
‘Cleveland 6. Ohio. Telephove 
andoiph $-39%9. Lorene Jonaton. grads 
‘nurse and’ gensed scalp spectalist. 
None ‘genuine without her sumnature 


camping equinment: 
Both aveaue, 
in TRE 

_ METAL Pees 


“BETTER Eyesight through simple ex- 
cercises, Complete instructions 81 00. Reh 
Gdscfavalol, ‘Box 053, MeAlesier, Okla. | burgh 1. Pa 


‘TENTS. all types & sizes. vast selection. 


pices, “Pree catalogue. Morvan 
Tong “Island. city 1 


efor “Iteratan 
Metat Detectors, 3329 Liberty Ave.- 


‘war surplus." Lowest 
1oc160 
my 


reat formula 
Pharmacist. 6386 


2 INFORMATION 
AMATEURS—Radio and Electrical Re- 


y. Twilimans, 
Mo, 


The very 


adds pleasure to 
eating and drinking 
in your auto... 


Not a gadget—but a sturdy, attractive 

accessory that fits any model car—easily 

‘and quickly installed to your dashboard 

CAR-BAR makes the handiest receptacle 
{for all types of glasses and drinks. 


Delivered posipaid 


CAR-BAR folds and hides away 
when not in use, Push-'n-pull and 
presto! your CAR-BAR is ready to 
hold everything! CAR-BAR serves as. 
convenient bottle opener, too. 


CAR-BAR Window Tray 


n front oF | 


rear ws. Rust 
NO COD'S 


root, enameled finish, 
oops eee 


. Smith Co, 
‘Atlant: 


P.O. Box 141 
Georgia 


LCAR-BARS @ $3.95 
IIEAR-BAR Window Trays @ $1.00 


DIAMOND CUTTER 


AND EARN BIG PAY! 


ENROLL NOW FOR 58 WEEK COURSE 
AT THE ONLY SCHOOL IN AMERICA 
TRAINING MEN IN THIS PROFESSION 


Wetime security, high income to quali 
ple. And there's lways a demand for 
AL'STEWART GEM & DIAMOND CUTTING IN- 
Stirure you fear by doing 


your 


night clovses for students who mut 

while studying. 

Course prepares you for several lucrative fields 
Gem ‘Cutte 


‘earn money 


full detoils. 


Approved fe 
SEND FOR FREE LITERATURE TODAY 


STEWART GEM &' DIAMOND CUTTING 


INSTITUTE 
* PASSAIC, 


565 MAIN AVE NEW JERSEY 
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Coroxace- 
“pose-breefs” 


THE NEW BODY-MOLD TRUNKS FOR 
IDEAL BODY DISPLAY. WORN BY LEAD- 
ING BODY BUILDERS OF THE WORLD! 


amploes. 
Is bouy balers 
NS bled oo bowed or 
ped off appearence. Body 
ral or short 
16 to an Compr 
mee ere 
‘iistician usanteed. Sond 
ona 


T¥0-INCH 
Aion waist 


Ehlized Nylon 
‘ond Acetate 


LEO 
{oltows: (Cree) | STERN 
a al 


YOUR CARS GAS GAU 
15 NO TO YOU UNLESS 


passes at your deal 
Boaconiite illumi 

95 . 5 
NULL MFG. COMPANY, P.O. ox 246-£8, Worven, Ohio. “f 


HAVE A BETTER BOAT 


Build your own 
And Save 50% 


No experience needed. All difficult parts assembled 
at factory. Foolproof step-by-step instructions with 
each kit. All kits complete, Only top quality ap- 
Proved marine materials. 14° skiff illustrated. Five 
other models available from $42.50 & up. Send 20¢ 
for illustrated catalog. Available in Canada through 
Sturdy Plywood and Woodworking Co. 1927 Daven- 
port Road, Toronto. Write for name of nearest 
ROBERTS dealer or—order direct. 


ROBERTS INDUSTRIES, INC. 
Durham, 


353 Main St. ‘Connecticut 
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GANGWAY! I'M 
DOING 50! 


for bicycles, se 
motor scooters, etc 
principle as aircraft aie-speed 


re 39 


At deolers, or send 39¢ plus 6c for postage 
INSTRUMENT DIVISION 


KNICKERBOCKER PLASTIC CO., INC. 


HUSKY 


HITCH 
WORLD'S FINEST 
TRAILER HITCH 


NEW STREAMLINED TRAILER HITCH 
CUSTOM MADE FOR YOUR NEW CAR! 


Say You Saw 
It In Popular Science 


New ey 


Here is PERMA-LURE, the newest plus- 
line Safural minnow ‘encased permanently in solid 
clear ‘plastic. "Use it year after year! Incredibly” lifelike! 
Terrine attraction tor record-breaking Bass, Wall-Bye, Musk- 
es! Daily limits! Ideal gift. ORDER NOW $4.00 each postpaid 
In U.S. of COD. plus charges, You will be pleased or Your 
money back. Dealers, write, 

SPEEDSITE SALES, Gent. P. 


As the Cars Go 


By ROD RODRIGUEZ. 
Auto Editor 


SHOULD YOU PLAN to polish your car, 
investigate Autobrite®, a new silicone pro- 
cess distributed by Boyle-Midway Inc., Di- 
vision of the American Home Products Corp. 
It’s on sale at hardware, variety, grocery, 
drug, auto accessory and department stores. 
Autobrite gives a car a super shine which 
will last six months or more and takes only 
minutes to do it. 

It protects against oxidation, rust and 
corrosion. It gives a glass-hard surface that 
keeps moisture and heat from penetrating 
paint and chrome surfaces, and is resistant 
to blistering sun, rains, ice, dust, fumes and 
even corrosive sea air. 

Revrate fom elton of Senden, Amt 0 980 


ALL POSES 
ft MODEL 


See The Wonders of the Heavens! 


‘Amazing value! Wonderful 192-page cloth-bound book, 
Everpbods’s Guide to, Astronaniy. new yours for only 
$1.00! Contains star charts, tables, telescope-makin 
Structions. how-to-doit, ideas for astronomical equ 
ene you can build, etc, Supply limited” Order tous 


Write 
POPULAR SCIENCE 


IDEAL 
LAWNMOWER 
‘SHARPENER 


WRITE NOW FoR FREE CaTALoc 


THE FATE-ROOT-HEATH CO., Dept. 


1-4, Plymouth, Ohio | 


“TOOK IN $217 
FIRST 10 DAYS” 


Some Make More, 
| Some Less 


| We Help You 

| to Start Your Own 
All-Year Business, 
Make Big Money! 


With our easily operated, hight 
eMicient wall washer elle 


than’ $16,000 In-one yeur. EC. 
| Taber wre ie 400, Brome into ween. And 

Bo wonder—this machine washes walls 6 times faster an 
| better than by hand. 


YOUR MONEY-MAKING OPPORTUNITY 
We want more men to go into this profitable business 


for themselves and enjoy independence, There are 
tomers everywhere homes. offices, “schools, chirel 
hotels, stores, ete. What Sou take Ini Is mostly pro 
material eo low. Aad the ‘heed to rent 

or office te Jour Duisiness from your home, 


Lose no time. Get all ta 
REE INFORMATION. At 


VON SCHRADER MFG. CO., 867 PL., Ra eis, Wis. 


hout obligation. WRITE FOR 
jor Wall Washer ‘Details. at once 


D BIG PROFITS showing amazing Luminous 
‘Speclaltice—bouse numbers, pictures, plastic nr 
‘elties, religious and nursery objecta, anh trays, kc 

holders, ete. Largemanufacturer. Enormous! 
Sellon Hutt. WRITE AT ONCE for FREE samnlce, 
_Madison Mills, 303 4th, New York 10, 0.¥- 


‘Own, Operate, Maintain 


Ht 


“Boy! I. sure do 
like my Cushman! 
ny 


fare ‘or ope 
eratin 
our | car. "yandles easy. Si 


fonderful for getting to. wor 


—making deliveries or taking pleasu 


Famous "Husky" engine 
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DISHES, FURNITURE, LUGGAGE 


It's tra 
proof, fle: 


parent,water- 
ple and 


Duco CEMENT 


COSTLY 
Upper Cylinder 


with the 
UNIVERSAL 
TOP OILER 


$8.95 


Postpaid 
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stare 


TAKE 3-1 ny ee PICTURES 
WITH You! MM CAMERA 
ion AT foo tire te me nan 


|G_ DISPLAYS, INC. Covington, Ky. 


Stkinp for FREE PICTURE CATA 
SAGINAW PRODUCTS CORI 
113 River St. Segi 


TOM WILKINSON MUFFLER CO. $2',00042"380 


PAINTERS’ 
STRIPING 


TOOL 


MARINE MART-DEPT.24-BUFFALO 7, N.Y. 


Say You Saw 
It In Popular Science 


RAISE HAMSTERS: 


The new wonder animals from Syria. 
Often called Toy Bears. Delightful pets. 
Everyone wants them. Laboratories need 
thousands. Clean, odoriess. Raise any- 
where, A profitable and interesting hobby 
or business. We furnish breeders and instruc- 
tions. Write today for free book. 

GULF HAMSTERY, 1540 BASIL ST., MOBILE, ALA. 


NEW! trash disposal unit 
Burns Refuse Safely 


bustion 
Bulsance of fyi 


tg last for years, Nothing to get out of order. 
ae Wii not blow se destroy 


lee to. buy. “Sent F.0.B. 
tee. Send cheek, cash. or money order to 


‘ALSTO COMPANY, Engineers P58, Clevelond 1, Ohio 


You'll always 


be proud to say 


---and no wonder! For the name 
Winchester on your 22 is a name 
which is reverently echoed in 
every corner of the earth from 
the cold north country to the 
steaming jungles of the tropics. 


‘The Model 61 shown at left is a 
sportsman’s dream come true. 
A light, finely-balanced, 
action repeater that i 
adapted for moving targets, run- 
ning small game ... . all types of 
22 shooting. Genuine American 
walnut stock . .. proof-steel bar- 
rel. Holds 14 Long Rifle, 16 Long, 
or 20 Short 22 caliber cartridges 
interchangeably. Also furnished 
in 22 W. R. F. only. See it at 


FREE! Folder giving 
full details of all Win- 
cheater 22 caliber sport- 
ing and target rifles, 
‘Address: 


Olin Industries, Tne., 
New Haven 4, Conn. 


TWadlel Forrors Wedel O17 


WINCHESTER 


TRADE-MAR 


SPORTING RIFLE 
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| BIENVENUS 

& Québee 

és _OUTBOARDS 
=D 


U-MAK-IT ROWBOATS 
ABOAT KITS ES 


INBOARDS & 
CRUISERS 


SEND 25c (coin) 
U- MAK. IT PRODUCTS few vornin NY 


WHAM-' 
eonraman Eig 


wats Uke A 22 


LA PROVINCE DE HUNTING 
SLINGSHOT \ 


uébec 
AIR BENJAMIN AIR 


RIFLES gory PISTOLS 
BE SAFE ces in yeaMrnease Ai Sia ALN Reape 
No Caridge of Tanks oF Re 1 you want the most 
PRACTICAL GUN to inside of gutdoors—pet 2 SAFE— 


(N ECONOMICAL aaa ih Adjtabie Pewee 30d 
oat Sod for Five Fada of tant Mosel Today. 
BENIAMIN'AIRTRIFLE CO. 859" MARION sY-sST. LOUIS 4 am 


Se ve Fingel 
Industrial Finger Ge 
AN per eli soe 


nse all 


JOR SETTER PAINTING 


» 101 HANDY HOME 


ES! 
Every home, every warkshop, needs Pol-merikt 
ee ee ee InDusTRI \L GLOVES CO. 
men oe Creme nteeia  HDUSTENAL LOVEE. 
ARCHER-DANI¢iS-MIDLAND CO., Minneapolis 2, Minn. ‘Safeguards Since 1810 aoe nada: Safety Supply Co , Toronta) 
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"THE lure of motorcycling is like nothing else in this world! 
Once it’s in your blood... brother, you'll never be the 


e 
Pide qd same again! From then on, nothing can ever equal the fasci- 


nation of cruising down a scenic country road with a Harley- 


Davidson purring quietly under you... the he-man thrill of 

feeling of levelling off for the straight-aways ... the sense of 

WYDRA-GLIDE power and freedom you get whenever you settle back in the 
saddle and “give ‘er the gun!” In no other sport are friends so 

loyal, gals so glamorous. Nowhere is fun so easy to find as at 
exciting race meets, hillclimbs, gypsy tours and other club 
events. A Harley-Davidson is your ticket to endless good times, 
to happy, healthful outdoor enjoyment. You can own one on 
easy terms. So why not get started now? See your dealer today. 


Name. a 


Address... 


bivctecmncend 


franchises ore This Is your 
 oppertunity te line up with the greatest nome in motorcycles. Write or wire for complete information today. 
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+++ yours with these 
Wizards with Wood 


Ideas for bonding wood ! Ideas 
for finishing effects! Want’em? 
Then send postcard for leaftets 


on Firzite, Satinlac, Weldwood 
Glue — used by professionals 
and offered by 
Plywood Corporation, . . . 


Strongest Wood Glue Ever Made 
To make things or fix things, use 
) Weldwood Glue for all wood-to-wood 
[>] bonds. Makes joints stronger than the | 
wood itself. Mixes easily with water. 
Stain-free, rot-proof . . . highly water. 
resistant! 15¢, 35¢, 65¢, 95¢ and 


‘seers WELDWOOD | 


PLASTIC RESIN GLUE 


A MUST for Finishing Fir Plywood 

sem Tame that wild grain with FIRZITE. 

It tight-seals the pores . . . virtually 

H prevents grain rise or checking . . « 

dies the surface satin-smooth for 
stain or enamel. (For blond, | 
Jed, wiped or tinted effects use | 


te Firzite). FIRZITE | 


Newer than Shellac or Varnish 
For “natural wood” finishes on furni- 
or woodwork, there’s nothing like 
inlac. Brings out the natural grain 
fj and color beau ny plywood or | 
solid wood. Avoids that “built-up” look, | 
and will never turn yellow or darken 
with age. “Water-white”, easy to brush 
Pints, Quarts, 8F SPFaY, dries ready for next coat in 


Gallon" 2 or 3 hours. SATINLAC 


UNITED STATES PLYWOOD CORPORATION | 
Dept. 89, 55 West 44th St. « New York 18,N.Y. 
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‘One ‘quailty one! 


Don't Send a Cent 


Central Camera Co. 
Dept. 10H, 230 5. Webssh, Chicage 4, I 


Now scientists at RCA Labora- 
tories work with slivers of time 
too infinitesimal for most of us 
to imagine. Their new electron 
tube, the Graphechon, makes it 
possible. 

For instance, in atomic re- 
search, a burst of nuclear energy 
may flare up and vanish in a 
hundred-millionth of a second. 
The Graphechon tube oscillo- 
graph takes the pattern from an 
electronic circuit, and recreates it 
in an image which can last for 


New RCA electro 


minute and a half. Scientists may 
then observe the pattern of the 
burst . . . measure its energy and 
duration. 

With Graphechon we can now watch 
Aceting phenomena which occur at ran- 
dom, outside our control It is not only 
applied to nuclear research, but al 


new uses of radar and television. Like 
so many products of RCA research, 
Graphechon widens man’s horizons. 


See the latest wonders of radi 
vision, and electronics in action at RCA 
Exhibition Hall, 36 West 49th St., 
N.Y. Admission is free. Radio Corpora- 
tion of America, Radio City, N. ¥. 20. 


tele- 


tube “freezes” movements that occur, 


dl, in millionths of a second | 


How tes ayer tie she of time! 


Progressive research, like that which 


gave us the Graphechon tube, accounts 
for the superiority of RCA Victor's new 
1950 home television receivers. 


RADIO CORPORATION -f AMERICA 


Werld Leader in Radio — 


First in Television 
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THAT cysHIONY FEELING LASTS LONGER WITH MARFax, 


‘Want summer driving that’s smooth pleasure? Get longer-lasting 
Marfak lubrication! Tough, clingy ‘Marfa sticks to its job — protect- 
ing chassis wear points and bearings for a thousand miles and more. 
Resists squeeze-out and wash-out, stands up to road poundings. You've 
got the proof in that swell “cushiony” driving ease that lasts! Get 
Marfak lubrication today from your neighborhood Texaco Dealer, 
the best friend your car ever bad. 


THE TEXAS COMPANY 


Texaco Products are also distributed in Conada and in Latin America 


T2 roPutar science 


Popular Science 


this Month Seer ee 


their lives to record for you the thrills of an 
unexpected adventure Page 100 


Build a Family Theater: Hodgepodse of TV 
radio, and 4 binets can 
placed with this nest combination. 


— 
i 


= 
= 
‘amd 
fos 
2 


Where's the Engine? In this new Renault, Up Goes the Viking! From mid-Pacific comes 
tucked away in back, but an owner can an exciting story in words and pictures of how 
tat it for home servicing. Page 90 a giant rocket is launched. Page 84 


Aucust 1950 73 


Spectator gets striking impression he's right in pear in Cinerama film introducing super-movies at 
room he sees on big curved screen above. Here preview in East Norwich, N. Y., demonstration 
inventor Fred Waller and two girl assistants ap- theater. Pictorial diagram below shows how proc- 


THEATER SCREEN sty 


ess transfers action from reality to screen, with 
id of three-lens camera and theater system of 
three projectors. 


MOVIE MICROPHONES 
SET 


| souno 
RECORDER 


Gover by Reynold Brown 


PS takes you behind the scenes where an 
exciting new technique of film-making 
is being groomed for its public debut. 


By Alden P. Armagnac 


PS PHOTOS BY HUBERT LUCKETT 


HRILLS that lift you out of your seat 

. action that goes on right around 

you .. , these are the illusions created in a 
new kind of movie. 

Panoramic sight and sound put the action 
right in your lap. Fire engines seem to come 
right at you. Planes roar over your head. 
You're not just looking at this “wrap- 
around” movie show—you're in it! 

Super-movies produced by the new sys- 
tem, known as Cinerama, may make their 
public debut late this year or early in 1951. 
Previews of short Cinerama films have been 
given movie makers and exhibitors at an 
East Norwich, N. Y., indoor tennis court 
conyerted into a demonstration theater. Ne- 
gotiations are in progress to make the first 
full-length super-movies and equip theaters 
to show them. 

So powerful is Cinerama’s feeling of re- 
ality that when one preview “short” por- 
trayed a ride on an amusement-park roller 
coaster, several spectators became seasick 
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CurveD screen has end sections of vertical 
ribbons, arranged like slats of Venetian blind. 
This eliminates reflection of light from ends to 
center of the concave sereen, which detracted 
from clarity of picture when ordinary 
yereen material was used. 


there 


CAMERA OF CINERAMA SYSTEM puts scene on 
three films, each making up one-third of final 
picture, Close-up, below, is actual-size view of 
camera's three lenses. Their lines of sight cross 


and had to leave hastily. (This reporter 
stuck it out, hanging on tight to both chair 
arms.) Super-movies attain this realism by 
w departure in methods. 

they are not, nor do they claim 
to stereoscopic or three-dimensiorial 
movies. Those require either a special 
screen that only a limited portion of a 
normal audience can view from just the right 
angle, or special spectacles for all viewers, 
which most movie patrons simply won't be 
bothered with. No such gadgets are used 
by Cinerama audiences: | . + sz+ 

Actually, only a ‘part of the clues that 
make a scene seem real to you are supplied 
by binocular, or two-eyed, vision. By skill. 
fully combining others, the Cinerama proc 
ess gives substantially the same effect. 

Just as in real life, you can look all around, 
as well as straight ahead. Cinerama’s big 
“wrap-around” screen of eight times the 
standard size—twice as high, and four times 
ay wide—forms a great curving are across 
your field of view. It seems to surround you 
with action taking place on it. That give 
you the feeling of being right in the midst 
of things—instead of outside, looking in. 

People in close-ups, on this giant screen, 
fill your vision. They seem so near that you 
could reach right out and touch ther 

Your impression of seeing the scene 
through your own eyes, instead of the cam: 


SOUND-RECORDING PART of Cincrama system 

puts everything picked up by six microphones 

on a single magnetic-type sound film. View of its 

mechanism, below, shows sound-recording heads, 
reproduces sound 


THREE RECORDING HEADS 1N 
EACH BANK ARE ACTUATED BY 


FIELD EQUIPMENT for mal 
above, consists of Cinerama camera ar 


1 portable 


era's, is heightened by picture-taking lenses 
that match the sth 
and give exactly the same perspective 


human eye in focal le 


As convincing to your ears as to your eyes 
Wherever an 
that is where 


be 


is the simulation of reality 


actor may be on the screen. 
you hear his voice coming from. F 
hind you, you first hear the 
procession of singers. 


as they march onto 


the scene from behind the camera 


PUT THESE FOUR FILMS TOGETHER and you 
have a Cinerama movie. First three form left- 
hand, center, and right-hand parts of picture 
when projected side by side on theater s 
Dark film at right carries six sound tr 

operate Picture fram 


theater's speakers 


\d-recording outfit. Latter uses six standard 
microphones spotted at strategic locations, 


Filming and projecting a scene of Cine 


rama dimensions is no small feat. Almost 
literally eye-filling, the picture covers a field 
of vision about 146° wide and 554° high: 
not far from the extreme limit, 160° by 7: 

of human eyes. No single lens, not even a 
wide-angle one, can satisfactorily take in 


more than a fraction of this territory 
So the 150-pound Cinerama camera con: 


sists of three cameras in one. Its eyes are 


half 


in standard height. To make them, cam 
vances standard 35-mm. fil six perf 
at a time, instead of usual four, Magnetic- 
35-mm. sound film, with opaque coating of 

needs no laboratory processing and 


tions 
type 
iron oxide 
it can be played back immediately. 


aucust 1950 77 
e 


~~ 


three matched lenses, of 27-mm. focal 
length, set at angles 48° apart. Each lens 
records one-third of the total width of the 
scene, upon one of three standard 35-mm. 
films carried in as many film magazines. 
Otherwise, the three sections operate as one. 
Lines of sight of the three lenses converge 
and cross at a point 11/16 of an inch in 
front of them, where a single revolving-disk 
shutter serves them all, assuring synchroni- 
zation of exposures. One knob simultane- 
ously focuses all three lenses. Another knob 
controls diaphragm settings in unison, 

Individual Cinerama frames are half again 
standard height. Since three strips are used, 
the total amount of picture film used is 4% 
times as much as for a standard movie, 

Alter the camera has dissected the scene 
into three parts, it remains for the theater's 
projection system to put the parts together 
again, This requires three projection booths 
instead of the customary single one. Instal- 
lation of these booths and of the large 
curved screen will adapt existing theaters 
to show Cinerama films. 


Projecto 


From angles like those of the camera 
lenses, the theater projectors throw the three 
sections of the picture side by side on the 
screen, The center section of the screen is 
curved, usually on a 25-foot radius, and two 
flat wings are tangential to this curve. The 
depth of focus of the projecting lenses is 
great enough so that the curvature of the 
sereen presents no problem. 

An innovation in each projector is a me- 
chanical device nicknamed a “gigolo,” be- 
cause it jiggles up and down. Just as 
photographer makes a vignette, this mask 
with a ‘saw-tooth edge moves along the 
border of a film, so that the picture grad- 
ually fades from view at its edge. Thus ad- 
joining films blend together on the screen 
without a conspicuous dividing line. 

For realistic sound effects, six micro- 
phones in the field make individual tracks 
on a single 35-mm. sound film used for this 
purpose alone. Theater speakers, arranged 
in the same pattern as the microphones, are 
individually operated by the sound tracks. 
This produces the striking “sound-persp 
tive” illusion that makes voices and music 
come from the right directions, A favored 
technique places five microphones and 
speakers, respectively, in a row across the 
full width of the movie set and the theater 
sereen. The sixth microphone is put some 


” Angles Match Cameras’ 
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distance behind the camera and picks up 
“off-stage” sounds, reproduced in the the- 
ater by a speaker at the rear of the audience. 

Recent strides in magnetic recording have 
led to the choice of magnetic-type sound 
film, which needs no laboratory processing 
and can be played back at once. 

Like conventional movies in their infancy, 
the preview films are not entirely free of 
technical faults; for example, straight lines 
are distorted by certain camera angl 
which must be avoided. As the sponsors 
point out, these are experimental films, 
‘h will be bettered as the possibilities 
and limitations of the novel technique are 
more fully explored. 

Super-movies are the invention of Fred 
Waller, former Paramount Pictures execu- 
tive, and designer of the Waller Gunnery 
Trainer (PS, Sept., “43, p. 65). His experi- 
ments with wa began in 1938. War 
interrupted its development for entertain- 
ment, but it was incorporated in Waller's 
trainer. This used a five-lens camera and 
five projectors to portray airplanes realist 
ally on a curved screen as Air Force pra 
tice turgets. Since the war, he has devel- 
oped the simpler three-lens process. 

Will theaters adopt super-movies to offer 
patrons new thrills in entertainment? 

the growing competition of tel 
‘the movie industry has been seeking 
a way to meet the challenge. Cinerama’s 
sponsors believe they have the answer. END 


Shoptatk 5 stALWAYS USE A 
Gey SPEAKER ON RAGCHENS, 

Ee BUT CANS ARE THE 

‘Oncy Taine FoR sick 
‘oR mite COPY.” 
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They're amateur radio operators. He’s telling 
his buddy that he uses a loudspeaker on his 
short-wave receiver for general conversation, 
but that earphones are the only thing when 
writing down messages with a pencil (stick) 
or typewriter (mill), 


New Ideas 


Stream Turbines Give Power. This 
underwater power plant for use in fast- 
running rivers resembles twin torpedoes 
joined by wings. The tail propellers, spun 


by the flow of water, drive electric genera- 


from the Inventors 


tors inside. When floating debris or ice 
strikes protective floats anchored upstream, 
a control system folds the props and tilts 
the wing, causing the unit to dive behind a 
guard rake until the debris passes. 


Air Flow to Speed Ironing. A small 

electric fan and ventilating system are 
built into an ironing board to provide a con- 
timuous flow of air up through the pad and 
cover. This, the inventor explains, not only 
helps keep the pad dry, but also assists 
the iron in removing the moisture from the 
fabric being pressed. 


Turn the p 


, please, for three more new ideas 


Roll Painter Has Own Feed. A feed 

roll, dipping into a storage well, transfers 
the paint to the applicator roll in the latest 
roll painter. Thanks to a gravity-operated 
axle mount, the feed roll moves away from 
applicator when the handle is held vertical. 
This stops paint flow so applied paint can 
be worked in. 
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Cover Makes Truck a Duck. A truck of 

a car can be transformed quickly into an 
amphibious “duck” with a form-fitting zip- 
‘on cover designed to make the entire lower 
portion of the vehicle waterproof. The cov- 


Ay 


Child’s Tray Fits Counter. Feeding a 

youngster at a soda or lunch counter 
would be no problem with this tray. Its 
forward end rests on the edge of the coun- 
ter, while U-shaped slots in the ends of the 
two side members fit around the two up- 
rights that support the back of the stool, 
holding the tray firmly in place. 


Patents on these inventions have been granted to: 1. B. 
$A. Be 


er, completely encasing the chassis and hood, 
is fastened around the axles with waterproof 
metal clamps. Cup-shaped fins, strapped 
around the tires, provide for propulsion in 
the water. 


ra 


Cutter to Remove Wallpaper. 
like a snowplow, the V-shaped, twin-edge 
cutter shown is designed to simplify the job 


Soe ' 
Acting 


of .peeling off old wallpaper. Because it 
comes to a point, the cutter can be started 
into the paper easily, and when pushed for- 
ward the V-shaped edges turn the paper 
back out of the way. 


Senco, Viena, Ausra 2. L- Maelo, Mileone: 3 B. Doan, Pusbarghs 
‘Singer, Las 


NL:5. G. Stanton, Worcester, Mass: 6.4. 


BO rorutar science 


You See Your Party 
On New Video Phone 


Just as imaginative writers 
have forecast for years, you can 
now see the person you're tele- 
phoning—if you're in a television 
phone booth developed by the 
U.S, Army Signal Corps at Fort 
Monmouth, N. J. At right, Cor- 
poral James J. Rhoads demon- 
strates how it might end blind 
dates. As he converses with 
Wac Pfc. Dorothy J. Burrus, he 
can watch her on the television 
screen. For sterner military pur- 
poses, the two-way video phone 
transmits tactical maps, charts, 
reconnaissance photos, and other 
mportant pictorial information. 
Voices travel by customary tele- 
phone connections, and picture 
images by coaxial cable. The 
lens of the television camera is 
visible below the screen. It picks 
up either the face of the speaker 
or pictorial matter held before it. 
Booth is equipped with built-in 
lamps for video illumination. 


Auxiu 
BRAKE PEDAL 


Extra Pedal Aids Driver 


Aw auxiiany pedal (above), attached to 
the brake of a car with an automatic trans- 
mission, makes it easier for your left foot to 
operate the brake while the right one re- 
mains on the accelerator. Its use is said to 
stop car creeping, facilitate parking, prevent 
stalling, make it easier to put the car in 
reverse, and start the car on an upgrade. 
after a full stop, without rolling backward. 
The device is the product of the Hold-N-Bar 
Co., Detroit, Mich. 


Pen Writes in the Dark 


Wartixc in poor light is simplified for 
physicians and reporters by a fountain pen 
with a built-in flashlight—a new version of 
a combination attempted with varying suc- 
cess in earlier designs. Introduced. in Ger- 
many, the latest type offers a ball-point pen 
with a translucent-plastic writing end, illu- 
minated by a tiny bulb concealed within. 
The battery of the pen has a life sufficient to 
power the writing spotlight for three hours 
of continuous use. 
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WILBUR SHAW Reports the New Cars 
From the Driver’s Seat 


America’s best-known man behind the 
wheel to give Popular Science readers 
his impressions of what's new and in- 
teresting in automobiles. 


By Perry Githens Euitor, Popular Science 


InpIANAPOLIS SpEEDWway — Wilbur Shaw, 
three-time winner of the famous 500 and 
head man of the Indianapolis Speedway, 
will do a new kind of mobile report for this 
magazine. 
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Equipped with lip-microphone and tape 
recorder, Shaw will “interview” the new cars 
while he drives them. He'll talk the cars 
through traffic, along country roads, and 
around the track of the champions he knows 
so well. In what is literally a running com- 
mentary, he will give his personal impres- 
sions of how the cars handle under various 
conditions. 
ably nobody is better qualified to talk 
about automobiles than Wilbur Shaw. He 
has lived with them since he was an Indian- 
apolis kid who grew up in the Speedway 


He cleaned parts, built cars, and “raced dirt” 
for years before he got his chance in the Big 
Race. Then it took ten more years before he 
won the 500 the first time. 

Like so many racing drivers or jet pilots 
or submarine skippers you meet, Shaw looks 
the part. He has the deep lines, creased out 
from the eyes, that men get who have looked 
often at wer. Standing still, you might 
take him for any lean, graying young execu- 
tive who gets in a lot of golf—which he does. 
But when Shaw moves, he shows the smooth 
coordination of a fast man with a pistol— 
which he is. He is also pretty good with 
airplanes, speed boats, and fishing rods. 

Talk with Shaw about automobiles, and 
you sense his affection for everything that 
moves on wheels and makes a noise. Ride 
with Shaw, as I did, and you know his re- 
spect for the machine, the passenger, and 
the public. 

When I settled myself in the front seat of 
the Mercury that had been the pace car in 
the race this year, I knew I could relax. Shaw 
is the kind of driver who would no more 
wrench a car with excessive acceleration than 
he would kick a child. Inching through In- 
dianapolis traffic or rolling proudly around 
the empty Speedway, I enjoyed the scenery. 

Shaw is as much of a champion for safety 
as he is for speed. He hates show-offs—on 


OLD TIMER, NEW WINNER—Wilbur Shaw, Presi- 
dent of the Indianapolis Motor Speedway and 
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the road or on the Speedway. He thinks 
good driving is more a matter of personal 
attitude than of rules. 

“A man steps into an elevator,” says 
Shaw, “takes off his hat, politely bows a 
lady through the door and into her car. 
Then he climbs into his own car and starts 
blowing the horn if she doesn’t get going— 
that’s what I mean by attitude.” 

As an airplane pilot, Shaw's passion for 
quick propulsion has piled up a lot of hours 
in his logbook. But he also likes to ride 
trains, and he keeps a couple of motorcycles 
around for sparetime amusement. His idea 
of real fun, however, is to take a spin in a 
new car—preferably clear across the country. 

Once in a while he borrows a helmet and 
old shoes to wheel a car around the Speed- 
way, just to see what he can coax out of 
somebody's latest combination of motor and 
chassis. But his own helmet will stay on the 
shelf in his nice big office except for one lit- 
tle ambition: he'd like to crack the world’s 
speed record out on the Utah salt flats. 

Shaw thinks that cars are like guns—they're 
all good but some are better. Every make of 
automobile or kind of springs and drives has 
its enthusiasts, and they all like to talk shop. 
Now they have a chance to listen to Amer- 
ica’s Number One driver—who is also a fel- 
low reader of PoruLan Science. END 


three-time winner himself, greets Johnny Par- 
sons, winner of the 1950 race, at the finish line. 
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Ship-Launched Rocket 
Zooms 106 Miles Up 


Mid-Pacific experiment foreshadows the 
day when our Navy may add huge guided 
missiles to its seagoing striking power. 


By Warren Hughes 


Anoarp U.S.S. Norton Sound 

NEAR Janvis IsLanp, Mip-Pactric 

URING the hushed waiting you see 
Viking Four, that latest and most ad- 
vanced of the Navy's high-altitude rockets, 
standing quietly on the Norton Sound's fan- 
tail. A gleaming white under the equatorial 
sun, it seems lifeless, like a massive finger 
pointing the direction of imminent flight. 
But already cosmic-ray. pressure-measur- 
ing, and telemetering instruments mounted 
in the nose cone of the 49%-foot rocket are 
clicking away. And you know that in a few 
moments the rocket, fueled and poised, will 
take its first breath of fire and will spit roar- 
ing flames to boost itself into the ionosphere. 
‘The controller's voice drones on, marking 


‘The end of a journey and the beginning of an- 
other for the slender Viking Four as it emerges 


the count down of final seconds. The tension 
mounts, Even veteran missile men involun- 
tarily hold their breath. 

During the last three seconds not even the 
controller's voice is heard. Firing personnel 
correct for the ship's roll. pitch, and yaw to 
obtain absolute stability in the rocket. Then, 
with all conditions controlled, the firing but- 
ton goes down. 

The spring-operated boom breaks its con- 
tact with rocket instrumentation, The rock- 
et begins to take on life. Immediately a 
manganese compound catalyst mixes with 
ogen peroxide, setting off a 
ion, operating a turbine to pump 
propellants into the rocket motor. Simul- 
taneously a pyrotechnic flare inside the 
rocket ignites the fuel mixture. The high- 
temperature steel alloy of the motor’s it 
terior turns cherry red like a depot stove in 
midwinter: it is even shaped like a squat, 
potbellied railroad heater. But there the re- 
semblance ends, for it withstands 5,000° F. 


from a railroad car at Port Hueneme, Calif., for 


transfer aboard the U.S.S. Norton Sound. 


She's off with 

the time of lau : 
ing.-14 kn vie cameras and sai 

cer-shaped tel ing antennas in foreground. 


d to have you aboard, Sir! The Viking 
rocket is swung onto the launching deck, During 
the voyage, it was housed in hangar deck at 
left, which also served as technicians’ workroom. 


heat as it shoots forth a roaring stream of 
fire. Its kick is 20.000 pounds of thrust— 
straight up. 

‘The rocket starts climbing slowly, as if 
reluctant to leave the ship. Then it seems 
to make up its mind. gathers speed and 
flashes skyward. If you want to follow its 
flight you have to lie on your back. for the 
fire-spitting Viking streaks overhead like 
fast-moving white needle trailing an orange 
blue thread. Zooming through the clouds, 
its nose heats up to a searing 500° F. 

At 10 miles or so the rocket begins mak- 
ing a white vapor trail against the blue over- 
head. The vapor trail stops at about 
miles above sea level as the rocket leaves the 
dense atmosphere. If you have sharp eyes 

ou might see the rocket's fiery jet overhead, 
tiny against the sky. like ad star. Then 
it disappears into space and you wonder 
how far it will go. 

Below, the ship's tracking radars follow 
the flight, Flash-timing throughout the ship 
synchronizes cameras grinding away on re- 
cording devices. All voice circuits, too, are 
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On servicing tower, almost 50 feet above 

experts work on the rockets instrumentation 
section, More than 300 vacuum tubes were used 
for gathering and transmitting scientific data. 


recorded on special sound tracks. Plotting 
rooms bustle with charting operations. Sau- 
cer-shaped telemetering antennas are glean- 

and operational information 
t itself. 

Released from the dense atmosphere, the 
Viking rips skyward at 3.500 miles an hour 
most a mile a second—before all fuel is 
consumed. Burnout occurs at about 75 sec- 
onds, The Viking keeps on climbing, 

Booting into the ionosphere, the rocket 
scrapes the gates of outer space and hits 
106.4 miles. more than doubling previous 
records of the Viking rockets. Then it starts 
down. There are two splashes seven miles 
astern and you hear the thunder of shock 
ves generated when the Viking re-entered 
the atmosphere. Less than 10 minutes have 
passed since the‘rocket roared off the Norton 
Sound's launching deck. 

During that 10 mimutes the Viking shat- 
tered records. It went higher than any pre- 
vious American designed and built single- 
stage rocket. It was the most spectacular 
and successful rocket firing from a ship 


under way at sea. And it confirmed the 
theory that ships can provide mobile plat- 
forms,that extend the range of guided mis- 
siles far beyond limits imposed by land- 
based launchings. 

But how was this record-breaking rocket 
handled and fired? What new developments 
and techniques make it one of the outstand- 
ing accomplishments of the year? 

It is not simple, even ashore. to launch 
‘a huge missile fueled by liquid oxygen and 
alcohol. At sea, it is more complicated. The 
unprecedented flight was made possible by 
design improvements of the rocket itself and 
highly developed skill on the part of missile 
men-—that new brand of pioneers who 
launch, control, and track fire-snorting rock- 
ets and missiles, 

Viking Four, produced by Glenn L. Mar- 
tin Company ‘and powered by Reaction 
Motors, made its record flight despite car- 
rying more than 900 pounds, the heaviest 
payload of any Viking. It had more than six 
cubic feet of added payload space below its 
pressurized nose cone. In a 


ing’s tail 
araunheind to 
withstand the stress of launching from the 
deck of a rolling, pitching ship. Electrical 
circuits were housed outside the rocket's 
body, and extra propellant space compen- 
sated for the aerodynamic drag of outside 
ducts, These propellants, used after the 


ing gets ready to drink a heady 
has been snap 


The mighty Viki 

highball: ‘The alcohol hose h 
lously cleaned, and the fuel passes through 
at lower right to eliminate impurities. 


rocket had achieved ultrasonic speed, gave 
added boost. 

_-Oxygen tanks were built directly into the 
skin of the Viking, saving about 40 pounds 
of weight and gaining oxygen space, both 
important factors of rocket design. Other 
rockets have had separate insulated tanks. 

Because aluminum is stronger under con- 
ditions of intense cold, the liquid-oxygen 
tank could be more lightly built than the 
alcohol tank, another weight-saving trick, 
Designers also saved pounds by tapering 
the outer skin of the oxygen tank in accord- 
ance with the distribution of the flight load. 

For launching the giant rocket from a 
wave-tossed ship, a special upright launch- 
ing system was designed. During land- 
based launching the rocket stands on its tail 
fins without added support. The Norton 
Sound's frictionless launching device kept 
the Viking upright during preparations, 

Although the Norton Sound's afterdeck 
is strengthened and insulated against the 
terrific heat generated in guided-missile and 
rocket launching, Viking Four called for 
even more protection for the ship. A new 
flared pyramid deflected the rocket tail’s 
violent orange-blue-red jet from the ship's 
deck on take-off. A stream of water sprayed 
inside the steel pyramid while four streams 
cooled its seared outside. 

Special remote-control fire monitors were 
ready to serve as robot firemen in case of 


Hydrogen peroxide, another ingredient for the 
drink that_will give the rocket its boost, is un- 
stable, and handled with care, Pull of a pin can 
dump’ the ship's supply overboard in a hurry. 
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fire around the rocket. Missile men were 
particularly careful in handling highly com- 
bustible rocket propellants. The hydrogen 
peroxide—far stronger than any you might 
buy in a drugstore—could have been 
dumped overboard simply by pulling a pin. 

Liquid oxygen was stowed below decks in 
giant, insulated, spherical containers. Ca- 
pable of maintaining oxygen in a liquid 
state at —290° F or less, they are the 
world’s largest seagoing Thermos bottles. 

The missile men used a strange service 
station—a special tower framework with 
movable working platforms—for rocket fuel- 
ing in final preparations. When final tests 
and fueling were completed. they lowered 
the tower to the deck clear of the rocket. 

The tower also served as a lifting boom. 
The rocket was wheeled into position on a 
Barr cart, a special three-wheeled rocket 
vehicle. Heaved upward, the Viking rose 
into position nose first, and as the front 
wheel of the tricycle came off, the rocket’s 
tail section continued to ride the rear wheels 
of the cart. Finally brought fully upright, 
the rocket was secured, missile men re- 
moved rear wheels, and the rocket was 
for servicing. 

The rocket was kept sealed to avoid 
dampness and impurities. All electrical cir 
cuits were waterproofed again just before 
firing to avoid trouble from vaporization 
during flight. A rubberized “raincoat” kept 
off salt spray and rain. le 
Yo baby ever got more terror th: ————— 
a mammoth Viking gets from missile men— Rocket's hot blast would have been too much 


and what a baby! When her lusty voice for ev : Lenamig ier Rio. bib Sooo 
pyramid above deflected tail jet on firing, cre 
ated steam clouds seen in photo on page 85. 


give the launching deck a trial 
n Sound, the Navy's experi 
ship. speeds toward the 


ator, near Christmas Island 


roars, Papa can't help listening END 


dapters, mounted on telemeteri When big moment came, this push button in 
lloscopes, made a full pictorial record of the the control room triggered the rocket-firing 
Viking’s coded messages transmitted during its mechanism. When it is pushed for next launch- 
more-than-100-mile-flight into the ionosphere. ing, Navy expects rocket to go twice as high. 
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Luminous Ribbons 
Light New Tunnel 


Extenpinc almost two miles, 
four lumifous™tibbons form the 
world’s longest continuous lighting 
system, in New York’s newly 
opened Brooklyn-Battery Tunnel. 
Pyrex pipes containing 5,776 in- 
dividual fluorescent lamps provide 
glareless illumination, as seen in 
upper view at right. Longest under 
water of all vehicular tunnels, and 
second longest from portal to por- 
tal, the new 9,117-foot_twin-tube 
tunnel employs more-than 1,700 
miles of wire in its GE-installed 
electrical system. Operators at its 
main control panel (lower view, 
right) watch carbon monoxide is 
dicators and regulate ventilating 
fans or vehicle flow according- 
ly: Electrical equipment includes 
photo-electric height gauges, at tun- 
nel entrances, that sound an alarm 
and turn traffic lights red against 
vehicles too tall to pass safely 
through. 


jervice Station Rolls to Work 

A Lusricatinc truck built by a Sedalia, 
Mo., construction company has solved the 
problem of servicing its fast-moving, heavy- 
duty machinery out on the job. Hoses on 
reels, as seen above, supply oil and grease 
from 55-gallon drums and air from a pres- 
sure tank. A compressor driven by a power 
take-off provides the air pressure. The mo- 
bile service station also supplies water, from 
a valve just behind the cab. 


ilk 


Sumxy fenders won't be marred by car 
tools when they're protected by a cover 
called the Mechanic’s Pal, above, for use in 
repair garages or by the car owner who does 
his own tinkering. A foam-rubber base keeps 
the pad from, slipping off a fender, and 
forms a cushion on which tools may be laid. 
The wear-resistant vinyl fabric is reported 
proof against gasoline, grease, water, and 
acid. - 
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top off ‘brake 
dicated here 


Renault Engine 
Easy to Get At 


By R. P. Stevenson 


PS PHOTOS BY HUBERT LUCKETT 
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better upholstery. It sells for slightly more 
than the 81,005 charged for del 


200-pound 


door, radiator cap above engine cove 


R BACK-YARD mechanics, the little 
Renault is a dream come true. In design- 
ing it, the French manufacturers empha 
sized easy access for servicing and repai 
Its four-cylinder, overhead-valve engine 
rides in what would be the trunk compart 
ment of a standard American car, Every- 
thing's within easy reach and there's plenty 
of work space. 

When time comes for an engine over- 
haul, you can remove the cy 
(which is aluminum, with tool-steel valve 
inserts) and simply lift out the wet cyl- 


at 

Other 
, Cushion 
under it. 


Cockpit controls are 

base of gear shift 

one behind hand brake is the 
s removed to show packag 


AS CAP 


on car 


we e. 


ngine and accessories are all easy to reach 
and a built-in light lets you see them. The 
four-cylinder engine has a 2.17-inch bore, a 
3.15-inch stroke, 46.3-cu.-in, displacement. 


inder sleeves. Crawl under and take off the 
crankease, and you can then pull out the 
pistons and con rods—also from above. 

If the need arises, you can jack up the 
car and remove the engine, radiator, clutch, 
transmission, and xle assembly as a 
single unit. Power is carried to the rear 
wheels through Cardan (universal) joints. 
This makes possible independent suspension 
of the rear wheels. 

In its 1950 model, Renault is introduc- 
ing a more powerful engine. Compression 
has been upped from 6.7-to-1 to 7.5, and 


Steering-column lever blows horn and turns on 
lights. Besides this, high beam 
button on floor. The wipers operate clectrical- 
ly, and speedometer includes trip indicator. 


Rim detaches from center of wheel when you 
change the 5.00 by 15 tires, a standard 5 
size. Brakes are hydraulic. Car has coil springs, 
sway stabilizer, and hydraulic shocks. 


the engine now yields 22 hp, instead of the 
previous 19. For the first time this year, a 
de luxe model also is offered, but this adds 
only a few luxury frills to the standard four- 
door, four-passenger sedan. 

Economy is the keynote. A Renault does 
about 45 miles on a gallon of gas. The 
standard model sells in the U.S. for $1,095 
plus transportation costs and_ lox 

The Renault is equipped with a 
three-speed transmission. Top speed is 
somewhere over 60 m.p.h, and the car 
cruises nicely at 50. END 


AUGUST 1950 9] 


800 frames at the 
timing 
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Explore I Seas 


rate of 12 a minute 


Hene’s a baby brother to the diving bell devices, and measuring ir 


that carried Otis Barton 4,500 the rema O88-SeC 
into the Pacific last st (PS, view itive 

p. 166). The 3,000-pound, unmar ball s may ible 

is 39 inches in diame nescent s¢ n | A camera 
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over 5,000 pounds per square inch at depths 


ows, like 


one held by girl at left above, are seven 


of 12,000 feet, Fused quartz win 


inches in diameter and three inches thick Foundation at the University of 
Two stroboscopic flashers provide light for Southern California. 
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With electronic calculators, relay grids, of communication man has 
and a flashing strobe light, supertype- though, type is a slow, clumsy ostly 


writer makes cast type unnecessary. method of doing the job. 1 
type came close to the end of its technologi- 


Technically, 


Conventior 


BRAWINGS BY RAY PIOcH cal rope more than half a century ago, 
when the Linotype machine was developed. | 
OVABLE type, Gutenberg’s 15th Cen- This device made possible the mechanical 


tury brain wave that makes printing 
possible, is threatened with obsolescence by 
a system combining the sciences of elec- 
tronics and photography—with a bit of al- 
most-human judgment thrown in. 
Movable type, which put an end to the 
hand-copying of manuscripts, made the 
printed word one of the most potent means 


casting of type by lines, superseding letter- 
by-letter hand composition. This advance. 
along with the change from wood to metal 
slugs, is one of the few fundamental im- 
provements in the art since the printer put 
the manuscript copyist out of work 

ntly, research in the graphic arts has 
eking [Text continued on page 96] 
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How Photo-Printer ‘‘Remembers”’ Line, Spaces 


taps out copy on electric typewriter as typewriter carriage is flipped back to start a 
rd keyboard. Each new line. (Drawi these pages is a sin 
ode number—for in: 1-4 for _ fied schematic diagram of the actual photo- 
. Hitting key sends signal that actu- which has seven rams for 
ates first fourth of five rams_ alongside and seven each row to provide 
ylinder A in storage unit below. Rams push enough code combin for the 80-odd cha 
ins 1 and 4 in one of several vertical rows acters in a type font.) Indicator beside typist, 
ive pins each around cylinde showing how line is used and 
keys are hit, ey I ypist in stopping as li 
a complete line are thus stored in successive 
rows of pins before signals are sent on to pl 
projector at bottom of opposite page. This 
typist backtrack and make corrections, if 
sary, after proofreading what 


guid 
limit. 
data to 
mputer that automatically distribute 
space between words, so. line will come out 
written before even on right-hand side when it is projected on 
e, previous line film. Visual indicator under glass at typist’s 
=stored on cylinder B—is being transmitted to right tells when is 

projector, Two-way switch alternates cylinders and also shows previously ¢ 


‘cruNDER A 


rickUP ARM 


SOOO BSS wowar switen 5G 
ia | 


"CYLINDER & 


~~ = 
STORAGE UNIT 


JUSTIFIER 


pi 


fi 


It Accurately, and Flashes It Onto Film 


un arm that wipes its inner s 
is connected to five 
numbered to correspond w 
pins, Solenoids switch t 
wlong bars extending to rig 
remain toward left when si 
When pickup arm. brushes 


carr 


ng code for capital S, actuating. coils 1 
sh contacts of relays on bars 
panels current-to the 


lead to photo projector unit at bottom 


While actual solenoid-relay network 
orks on the same principle 
lectrical 


ssition cod 


se me 
=} fa 
— | 


RY 
ch 


, 
ch 


fa 


that 


Leads from relays run to contacts on decod. 
ing drum around shaft of motor that turns 
ickup arm and disk rimmed with images of let- 
1. When pickup touches a live contact, high- 
speed flash lamp projects image of letter onto 

Lens system, not shown, can change size of 


ra 


MLMNO. 
~> = 


X Noy 


tt 


2¥aYs 7 


letters. Other leads from relays go to 

control unit. This moves film carriage correct dis- 
tance for width of letter. Separate signals to 
control unit from justifier, at its left, move car- 
riage for space between words to fill out line. 
Machine positions letters with great accuracy. 


PROJECTOR 


wonsreED uoNT 


DECODER 
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to simplify type composition. with several 
in view: reduced costs, greater speed, 
greater flexibility, and better quality. Sev- 
eral potentially revolutionary methods have 
come over the horizon (PS, May “48, 
p. 107: April 49, p. 133). 

Much of this work has been concentrated 
on photographic processes, in which the flat 
image of the letter can be substituted for 
three-dimensional type. Since printed mat- 
ter exists in two dimensions, there is no 
more excuse for a three-dimensional ap- 
proach than there is for a solid silhouette. 


Typist Can Run It 


With the introduction this summer of the 
prototype of one of the most promising 
photocomposing machines, the eventual 
triumph of shadow over. substance and 
modern science over medieval ingenuity 
id than ever before. This 
almost as automatic as a type- 
writer, and can be operated by a semi- 
skilled typist with scant chance of error. The 
machine is no bigger than an office desk. 

‘The material to be “set” is typed on a 
standard electric typewriter in the center of 
the machine. The line appears on a roll of 
paper for examination and necessary cor- 
rections. If an error has been made, the 
carriage is moved to the point of error, a 


correction key is pressed, and the proper 
letter is inserted. The column width of the 
line has been set. Under glass at the right 
the typist sees a visual representation of 
the page being produced. As she types. a 
line creeps along toward the right margin 
to show how much space is left. 

As each letter or symbol is struck, its 
identity and width is recorded within the 
machine, as are the spaces between words. 
But since the operator has stopped before 
filling the line, the characters and spaces 
typed fall short of the column width by 
some hundredths of an inch, the units in 
which the machine measures. 

At this point the photocomposing ma- 
chine gets smart. Having been instructed 
to proceed to record the line on film, after 
the operator has checked it for accuracy, 
the machine takes judicial notice of the fact 
that the line won't “justify”—extend out to 
the right-hand margin. 

The mechanism has already noted the 
number of interword spaces, and it now 
“knows” how many units of space the line is 
short. If the number of spaces and units 
are the same, an electronic computer in- 
creases each space by a unit; if there are 
more units it divides them into slivers of a 
hundredth of an inch and adds them evenly 
to the spaces in the line. Except in cases 


How Photocomposer Solves Spacing Problem 


By electronic arithmetic, the new machine 
neatly allots space to mike each line “justify” 
—come out even. Assume that here the typist 
has set the machine to make 500-unit lines. As 
each key is struck, the particular width of that 
character is noted. Besides keeping total of 
character widths, counter adds the nominal 


space between words. An indicator by the typ 
ist continuously shows how many units remain 
unused in line, This lets typist stop at a word 
or word division as total nears 500 units. In the 
diagrammatic example above, the typist stops 
typing when the count reaches 472 units 


PRINTING]USES, NEW PHOTO PROCESS 


orm once 


Another counter, meanwhile, has been noting 
and adding spaces between the words typed. 
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With the line provisionally finished, the two 
counters pass their information on to the justi- 
fier. Subtracting the charucter-width total fron 
the over-all line length, an electronic computer 
determines that there are 28 units to be disposed 
of. It then divides this by the number of word 


ieee! ews] buen | AA 
fein as i i <A 


Pore = 
bannato 


a 


(four, in this case), and apportions 
ts to each word space, making the line 
actly 500 units. If the division 
doesn't come out even, the line is spaced out 
unevenly in hundredth-inch units, so small you 
can’t see the difference. 


involving very small column widths, this 
should eliminate such typeset lines as: 

Jones said he stepped slowly through 
which tend to leave the reader breathless. 

With great rapidity the machine then 
puts the line on film, doing this while the 
subsequent line is being typed. Each char- 
acter in the line, which has been stored up 
in one of a pair of “memory” cylinders, is 
identified by a decoder. The decoder is 
linked to the movement of a spinning glass 
disk, on which are arranged characters of 
the selected font, or variety, of type. If an 
“A” is wanted, as the letter comes into posi- 
tion the decoder triggers a strobe light that 
produces a two-millionths-of-a-second flash, 
recording the “A” image on the film. 

At the same time other control devices 
supervise the movement of the film along 
behind the spinning disk. Though capable 
of great speed, they move so precisely that 
letters can be positioned within five ten- 
thousandths of an inch. 

Use of an opaque character on a clear 
disk produces a photographic nega 
table for use in engraving the final print” 
ing plate. To obtain a photographic posi- 
tive, the elements would be reversed—an 
opaque disk with a clear character. 


st 


“Sets Type” Three Times as 


The photocomposer can “set type” three 
times as fast as mechanical line setters now 
in use, it is claimed. Definition of char- 
acters is noticeably sharper than those ob- 
tained from type—which is reasonable, since 
a beam of light can be more precisely con- 
trolled than hot metal in a mold. 

Advances planned for future models in- 
clude use of a drum holding 20 fonts of 
type, any one of which can be selected by 
the turn of a dial; installation of a lens s1 
tem to permit 
different sizes; automatic development of 
the film within the machine; and an auto- 
matic stripping device for rephotographing 
changes and corrections onto new film. 

Invented by two French engineers, Rene 
A. Higonnet and Louis Moyroud, the photo- 
composer is being made under the sponsor- 
ship of the Lithomat Corporation, of Cam- 
bridge, Mass. The patents have been as- 
signed to a nonprofit group, Graphic Arts 
Research Foundation, Inc., supported by a 
large number of publishers, which will un- 
dertake the development of this machine 
and other advances for the printing art. END 


Caddy Engine Soups Up Ford 

Tuar’s a Cadillac engine being low- 
ered into a standard 1950 Ford, Walter 
L. Williams and Harold Sheldon, of De- 
troit, who make the conversions for 
$1,000 up, claim that their hybrid jobs 
will do better than 120 m.p.h. 


Holes Slow Practice Ball 


Except for the holes, this plastic prac- 
tice golf ball looks, feels, and even sounds 
like the real thing. But it travels only 
one-tenth as far when hit. The maker, 
Pee Gee Bee, Minneapolis, Minn., says 
it will not harm windows or furniture. 


Navy’s Turboprep Bomber 

Twin gas turbines of 5,000 hp. turn 
contrarotating props to give this Navy 
attack bomber the quick take-off of pro- 


pellers and the speed of jets. Douglas 
built the XA2D Skyshark to fly off car- 
riers with rockets, bombs, or torpedoes. 
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Fils 


to 3k by 4h inches. Note self 


Finder can ¢ 


Film Package 
Is Camera. Too 


EVER been caught at some beautiful 
scenic spot without your camera? Soon 
you'll be able to stop at a drugstore or 


pick up one of these new 
ameras—for $1.49. You won't 
buy any film, because that’s already 
nd when you've taken the 12 ex 


name and address on 


Photo-Pac 
have 
in it 
posures, just put 


the pasteboard 
thing in a mailt 


and drop the whole 
u'll t back a 
orints. Y vt get the 
back, because that's reloaded and 
Now available at Gimbels in 
New York City, the cameras will go on sale 
throughout the country soon. 


Heayy towing cables from winches aboard an. 
chored barge are attached to end of first pipe 
section, Sled keeps pipe end from dig 
sand, and small steel buoys lessen pipe's weight. 


into 


As pipe is pulled out to sea, succeedi 

tions are welded into place, and joints are 
coated with compound to prevent corrosion. 
Pipe is 18 inches in diameter, 3,590 feet long. 


HIS new “submarine service station” can 

transfer 120,000 barrels of oil a day from 
ship to shore. A pipe extending % of mile 
into the ocean, it permits tankers to deliver 
fuel oil directly to a power plant on shore 
An anchored tanker hauls up the buoy 
marked end of the pipe and starts pumping, 

When th J, the first of its 
seven sections was towed into the water by 
1 cable hitched to a winch on a barge 
ed 3,500 feet out. Then sections were 
joined to the shore ¢ and the 
growing line ged out until the entire 
pipe was in place. Pacifie Gas and Electric 
did the job at Moss Landing, Calif. 


pipe was | 


anchi 
1 one by one, 


First oil delivery is made as tanker anchors 
near marker buoy, pulls up 200-foot, flexible 
tube attached, to, sea end of pipe, and starts 


pumping. It discharges 8,000 barrels an hour. 
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| ‘The shark slashed at Fenton's arm. 
3 Luckily, it caught only his sleeve. 
Fenton struck back with his knife. 


in Tunnel Under Sea 


Det take a poke at a shark—even a 
harmless one. That's the advice of 
John Fenton, and he learned the hard wa 
40 feet down in the Middle Bight of the 
Andros Islands in the Bahamas. 

All Fenton wanted to do was test a new 
underwater movie camera. One day he and 
H. S. Moncrief, manager of the Fenjohn 
Underwater Photo & Equipment Co., were 
on the bottom, combining a little pleasure 
with business by testing the camera in a 
ange undersea tunnel. That's when the 
‘k came along. 

It was a seven-foot seven-inch nurse 
shark. Nurse sharks are harmless—the books 
y—so Fenton patted it on the head. Thi 

shark di like. It slashed at Fenton's 

. Luckily it caught only his sleeve. Fen- 
ton struck back with his k Even after 
had been killed, its grip w 
he had to cut away his sh 


How did the camera work? Perfectly. 
The underwater photographs on this page 
and the next are taken from the test film. 


]_ Discovery of this salt-water pond on ( 
son Cay, a coral island, began adventure 
Crew guessed an underwater tunnel led to sea 
decided to explore while testing camera, 


0 underwater tunnel feed- 

in la e. Notice fish (upper right) 
attracte nt light from special underwa- 
ter lamp held by diver. [Continued on next page] 


2, Over the side goes one of the divers. Equip- 
ment to be tested is new undersea movie 
camera—a newsreel Eyemo adapted so all con- 
trols can be worked from outside special case. 
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G The, shurk strikes. It narrowly 
big bite of Fenton's arm, but instead 
his sleeve, It holds on with a viselike 
twisting and shaking the way a bulldo; 


7 Fenton fights back with knife. He kills the 
, later has to cut sleeve away to loosen 

fish, This is the last fight picture: Moncrief 

leaves camera at this point to help Fenton. 
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the head. This is a 
The shark “either had a sore head 
ports Moncrief, who sticks by 
era until the fight is nearly finished. 


or it w 
the 


« for everybody except the 

shark. Tt was cut up and thrown back into 
the ocean for its relatives to eat. The test film 
was okay—these pictures were enlarged from it 


8 Haigricnds 


GAS TURBINE (ONE OF 
ps THREE ON EACH ENGINE 


~—s 


Waste-Saving Engine 
Gives Plane More Power 


Encive exhaust gases, once spewed waste- 
fully into the air, are now being put to work 
to give added power to the Navy's long- 
ange P2V-4 Neptune patrol plane. In- 
stalled for the first time in a production- 
model plane, the new Wright compound 
engine (PS, Dec. '48, p. 128) is basically a 
piston engine. Its cylinder exhaust gases, 
however, are used to spin turbines that are 
linked through a fluid coupling to the en- 


Bxhausr 


a oe 
Bd 


iim coun 


eT 


Ud chanksnarr 


gine crankshaft. The result is a 20-percent 
increase in power, adding vital speed, range, 
payload, and take-off power—all for free on 
the same amount of fuel. 


New Motorized Hammer Has More Kick, Less Jar 


Tuts new lightweight electric hammer 
weighs only 7% pounds, 
the wallop of much heavier, more expen: 
tools. It will slice through auto-body steel 
(right below) at six inches a second, drill 
through masonry at an inch a minute. 
The secret is an ingenious method of con- 
verting rotary motion to reciprocating mo- 
tion, invented by R. F. Jackson, of Cleve- 
land, Ohio. The motor drives a crank pin 


__RtDucTION 
COR 


wrorares 


SUING BLOCK 
MOTOR SHAFT 


RUBBER PADS 
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fitted into a pivoted rocker, moving the rock- 
er back and forth as the pin turns (draw- 
ing). This rocking motion is transmitted by 
two neoprene-rubber pads to an arm that 
actuates a %-pound hammer. The rubber 
absorbs shocks and gives the hammer a whip 
action that sharpens its blows and nearly 
doubles its normal length of travel. Made by 
Noble & Stanton, of Bedford, Ohio, the 
Super Slugger sells for $89. 


mall-Size Station Wagon 


Caen the lowest-priced custom station 
wagon on the market, the Rambler, above, 
is now part of the Nash line, The- basic 
mechanical features duplicate those intro- 
duced in the Rambler convertible sedan 
(PS, May '50, p. 110). The five-passenger, 
two-door station wagon has 100-inch wheel- 


base, and an 82-hp. six-cylinder engine of 
7.25-to-1 compression ratio, Overdrive is 
an optional extra, but a radio, special venti- 
lating system, and turn indicators are stand- 
ard. An all-steel body, with simulated wood 
trim, cuts weight. Backed with steel, the 
rear seat folds forward to lengthen and be- 
come a part of the cargo-compartment floor, 
under which the spare wheel is 


Refrigerator Works Anywhere 

A portance refrigerator that works on al- 
most any kind of electric power can keep 
food cold even in your car. The two-cubie- 
foot box employs the heat-cooling principle 
long used in gas and kerosene refrigerators, 
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but has an electric heating element instead 
of aflame. The inexpensive element is easily 
changed (above) to suit almost any voltage 
between six and It consumes about 
95 watts. The Astral, available for some 
time in England and Canada, is now sold 
by Macy's in New York for about $130. 


it tells Si 
react with 
the test, m 


ford researchers how radio waves 
structure of a full-size plane. For 
rowaves from the horn are used. 


What happens to the radio currents from a 
buried antenna in this model Constellation is 
traced with tiny loop antenna (end of stick) 


The cargo in this miniature Stratocruiser is an 
instrument that measures radiation patterns 
from an experimental tail-cap antenna. 


On measuring range, the effect of an 
heading of an aircraft ‘on an experimenta 

is being studied. Circular structure in the 
background is a dircetional receiving antenna, 


Models Show Way 
to Hide Antennas 


T THE rate radio aids have been added 

to aircraft, it is a wonder that their 

interiors don't look like overstocked radio 

store nd their exteriors antenna- 
quilled flying porcupines. 

The reason they don’t is that electronic 
engineers have kept pace in the laboratory, 
simplifying the sets and hiding the speed- 
wasting external antennas (PS, Oct., '49, 
p. 169). Fortunately, the laws governing 
the behavior of electromagnetic waves have 
permitted them to scale down both radio 
waves and the airplanes, so that the re- 
search can be done with models. 

‘Already many of the answers found by 
Stanford Research Institute scientists in 
miniature have been incorporated in full- 
scale aircraft—saving space and weight, 
cutting down drag, and simplifying life for 
pilots and radiomen. 

These Stanford scientists also are devel- 
oping new kinds of electronic devices for 
tuning the new antennas easier and faster, 
and to filter outputs of the various gadgets 
so they don’t interfere with each other. END 
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icks out its arm to turn a 


* valve in Hanford plutonium plant. 


One-Armed Robot Tackles Hot Jobs 


ONE-ARMED robot is turning the 
valves in the giant plant at Hanford, 
that makes A-bomb plutonium out 
of uranium. The new robot looks like 
road handear with a small Navy gun 
It has no faney na 
title “tool dolly. 
anything the human 
go wher 


human arms ¢ 
with invisible, de: 


into areas 


lly radiation. 


job for robot is spinnin 
Its wrist can bend and rc 


nuts with 
te, fingers 
the floor. 


Operated either remotely or from the 
dolly itself, the robot can move around on 
its track; raise, lower, or extend its arm (the 
“gun”); and grab, twist, or bend with its 
claw hand. The dolly easily takes apart 
machinery—and puts it back together again 
opens and closes doors, and works with all 
ids of tools. Engineers of the General 
Electric Co., which runs Hanford for the 
Atomic Energy Commission, developed it 


aims water wherever 
y jobs 


Fire? Robot grabs hose 
operator—sal 
include disass 


dolly lets operator work 
mechanical handy man in areas of mild radio: 
ctivity. Big mirror, adjusted by remote control, 
keeps hand in view of operator at all times 


really hot work, robot is operated from 
shielded room. Signal lights on controls con. 
nected to feelers on hand tell when hand is in 
right position, Operator need not see work. 


if Tart 


Tue practice golf tee above is the 
newest Fuller brush. A mat of green 
water-resistant Tampico fibers, it hi 
the id texture of natural 
turf. placeable brush strip 
gripped in steel chi fit into mag: 
nesium holders that are fastened to a 
hardwood base. The Turfmaster may be 
buried or set into a platform. 


Brushes Mak 


Toe Triggers Transplar 
TRANSPLANTING small-stemmed plants 
len tool, the 
by pressing a 


r 


is easy with this new 
Press-Toe. A hole is d 
square cup into the soil, as at left. The 
tool is then pressed into the earth around 
the plant to be moved (right). With the 
plant lifted out, a fip of the toe drops it 


into the hole. Pearne and Lacy Machine 
Co., Los Angeles, sells the tool for $2.95. 
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MECHANICS OF 


TORQUE ARM LOCKS 
RAKE TO FRAMI 


ry 

Dust CAP 
BALL BEARINGS 
BRAKE DISKS 


BRAKE LOOKS COMPLICATED, really isn’t. In- 
fenious use of single clutch to drive, brake, and 
iree-wheel_makes it simple, efficient, easy to 
maintain, Disks with tabs lock into slots in hub, 
turn with wheel. Alternate disks have squared 
holes that lock on flatted shaft fixed to axle. 
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PEDALING ie 
i\e 


How a Coaster Brake 
StOPS @ BiKC ., srrsen m cance 


Beer time your bike-riding youngster 
slams on the brake on a steep hill or at 
-ax traffic crossing, a small but powerful 
mechanism inside the rear-wheel hub brings 
the’ bike to a fast, safe stop. 

This intricate device is the coaster brake 
known casually by two generations of pres- 
ent and former teen-agers. It consists of a 
cone-shaped clutch sleeve that rides back 
and forth on a spiral drive screw, turned 
by the sprocket. When the clutch moves to 
the right, it engages the wheel hub, driving 


(> 


pushed forward, \ 
it turns spiral = 

drive screw in clockwise direction, 
forcing clutch to move sideways to the 
right until its tapered end engages in- 
ner surface of hub. Locked to hub, 
clutch then turns wheel forward. 


WHEN FORWARD 
pressure of pedal \ 

is released, clutch - 
disengages hub, and bike is free to 
coast, AS in pedaling, brake disks re- 
main slightly separated so moving ones 
keyed to hub slip easily between fixed 
ones keyed to axle, 


A 


WHEN PEDAL is \ 
SC 


pushed backward, 
it turns drive 
screw counterclockwise, forcing clutch 
to the left against fixed brake plate. 
Locked against, turning, clutch then 
compresses disks, pinching moving 
ones between fixed ones to slow bike. 


the bike. When it moves to the left, it en- 
gages the brake. In between, it engages 
neither, and the bike is free to coast. 

In the New Departure model shown, the 
brake mechanism is an ingenious arrange- 
ment of 21 steel disks. Eleven disks are 
keyed to the axle, which is held stationary 
by a torque arm secured to the bike frame. 
The other 10 disks are keyed to the hub and 
rotate with it. When the clutch squeezes 
the disks, the fixed ones pinch the rotating 
END 


ones, slowing the bike. 
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Tue new Air Force F-95A interceptor 
above is expected to outperform its smaller 
brother, the North American F-86 Sabre 
that holds the world’s speed record of 670 


Box Spreads Mortar Eveniy 


Turn the crank handle of the steel box 
at right, and it rides along a wall on small 
wheels, forcing out behind two small 
streams of mortar that are spread evenly. 
Helper follows, putting the building blocks 
in place. The inventor, Jack Wegner, of 
Pullman, Wash., turning the crank of his 
machine, claims it will eliminate costly 
waste. Using ordinary methods, he says, the 
mortar is spread on thickly and unevenly, 
with more than half oozing out between the 
blocks and dropping to the ground. 


‘a 
Nozzle Sprays Foglike Mist 


Tuis brass garden-hose nozzle, for spray- 
ing seed beds and young plants, atomizes 
water into a gentle, foglike mist that won't 
wash away soil or fertilizer. Available from 
Fogg-it Sales Co., Downey, Calif., for $1.95, 
the nozzle has a three-hole spray head. 
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Record-Breaking Jet Fighter Gets Big Twin 


rip.h. A more powerful J-47 jet engine, 
housed in a fatter fuselage, plus an after: 
bumer, give quick climb. ‘Air-intake duct 
is under a longer nose that holds radar. 


Hatrack Pins to Car Top 


The elastic-wire hatrack above is a con- 
venient holder for your hat, maps, or box 
of cleaning tissues while driving. It is 
easily installed on the inside roof of a car 
by pins attached to the end bars. The Auto 
Hatrack Co., Denver, Col., sells it for 69¢. 


BRIDGEPORT, too dis- 
tant for good recep- 
tion of New York TV 
(see map), gets one 
station's programs re- 
broadcast from its own 
UHF experimental sta- 
tion (photo at right). 


Gooo POOR” 
RECEPTION RECEPTION! 


Ultra-high-frequency slay 
brings good pictures to “‘ fringe are: 


B By Martin Mann 


HE television set in J. H. Lewis’ living 

room, in Bridgeport, Conn., looks like 
any other—until you notice two extra knobs. 
Turn them and you get shows from WNBT, 
the National Broadcasting Co.'s New York 
station, but not from New York. These are 
being picked up from an experimental— 
important—ultra-high-fre- 
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people cooperating with RCA in=the first 
big test of UHF television—a test that may 
determine the future of television. For 
UHF promises to bring good video recep- 
tion to people who now can't get it. 

Take Bridgeport, for example. There are 
200,000 people in that area, apparently all 
crazy about television. But they are some 
50 miles from New York, just beyond the 
region of good reception. To pick up New 


York they must often spend up to $100 for 
antennas on tall masts. 


ABILITY OF UHF to cover area is gauged at vy 
ous heights with antenna mounted on extension 
ladder (right), Truck carrying ladder also tows 
instrument-loi ‘wagon. Test equip- 
standard TV set converted to re- 
ive UHF (below). Two extra knobs on upper 
right face of set are only visible change. Con- 
verter itself is inside cabinet (it is shown on its 
side in upper center of photo above). This con- 
version job is one of two types RCA has installed 
in about 100 private homes in theBridgeport area. 


And what they get for their money is apt 
to be poor indeed. Some stations fail to 
come through at all. Those that-do usually 
give bleary pictures badly broken up by 
interference. It's like watching a show. 
through a car windshield smeared with mud. 

Why don’t Bridgeporters build their own 
stations, then? That's where UHF comes 
in. With UHF, they could, Without UHF, 
they couldn't. 

The reasons are complex enough to give 
the Federal Communications Commissioners 


| 


the harried look of a TV-set manufacturer 
who bet his bankroll on seven-inch screens. 
‘As the radio space is now divided up, a part 
of the very-high-frequency range (54 to 88 
and 174 to 216 million cycles) is allotted to 
television. This provides room for only 
seven television stations in any one area. All 
seven are built and operating in New York. 
Nobody can build another one within about 
80 miles—interference would be hopeless, 
since the radius of severe interference is 
about twice that of useful reception. So 
Bridgeport is out of luck. ~ 

But farther up in the radio space, the 
ultra high frequencies are not yet divided 
up. Tentatively, the space between 470 
and 900 million cycles has been assigned 
to experimental TV—enough room for a 
couple of dozen video stations. So Bridge- 
port—or anybody—could have a UHF station 
without getting into its neighbors’ hair. 


Bridgeport May Tell the Story 


UHF is still largely unexplored territory, 
however. Nobody is sure just how receiv- 
ers and transmitters up there should be de- 
signed, what kind of antennas to use, how 
far a good signal can be broadcast, what 
effect weather has, or the answers to a list 
of other questions. 

Some of these answers RCA hopes to get 
from the Bridgeport test. Two other ex- 
perimental UHF transmitters are also being 
operated by different organizations, one in 
California and one in the Midwest. 

Bridgeport’s guinea-pig station, KC2XAK, 
looks deceptively standard. A white cot- 
tage nestles in the shadow of a 250-foot 
antenna tower atop one of the hills over- 
looking the city. Inside you see a control 
console and shiny metal cabinets of equip- 
ment siniflar to those in any TV station. 

Fof; actually, the transmitter equipment 
is a standard RCA type modified for UHF. 
The most noticeable change is the addition 
of big tubes—similar to those used for radar 
—that provide the ultra high frequency by 
doubling their input frequency. Identical 
tubes provide final amplification, 

KC2XAK is unusual in another way: it 
has no studios. There’s not a single televi- 
sion camera and only one microphone—in a 
storage-closet—for station-identification an- 
nouncements, For this station is a “slave,” 
simply rebroadcasting the programs of its 
“master,” in this case WNBT of New York. 

Pictures are relayed over a microwave 
link from WNBT’s Empire State Building 


TUBE like ones used for radar produces ultra- 
high-frequency waves. It is tuned by changing 
size of cavities (above), Except for these spe- 
cial tubes, transmitter is largely standard, 


transmitter station to a dish antenna near 
the top of the Bridgeport tower. The 
sound is simply picked out of the air by a 
regular TV receiver and rebroadcast. 

This slave, or satellite, operation is a 
major part of the Bridgeport experiment. 
Costing only a small fraction as much as a 
standard TV station to set up and run, it is 
showing one way to bring video within the 
reach of smaller communities. Of course, 
a slave could choose its programs from sev- 
eral masters, instead of always rebroadcast- 
ing one, as KC2XAK does. 

KC2XAK serves one of the most exclu- 
sive audiences in the TV world. Only about 
100 people have sets equipped to pick it up. 
‘A few use specially designed UHF receiv- 
ers. Most of them, however, have simple 
converters attached to the standard TV sets 
they already owned. The converters, UHF 
antenna installations, and service are sup- 
plied free by RCA. In return, the house- 
holders like Mr. Lewis fill out reports on the 
quality of the UHF reception, and put up 
with frequent calls from service men, engi- 
neers, and visiting firemen like -your, Bozu- 
LAR SCIENCE reporters. 

RCA has designed two different types 
of converters. One is a complete UHF 
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“front end.” It picks up the UHF signal 
and feeds it to the intermediate-frequency 
circuit of a standard set, by-passing the 
standard front end. This type, concealed 
inside the cabinet, is the one Mr. Lewis has. 

The other type, called a Pan converter 
after its inventor, Dr. T. Y. Pan, merely 
reduces the ultra high frequency to the fre- 
quency of one of the standard TV channels 
(channel 12 in the Bridgeport test). The 
signal then goes into this channel on the set 
and passes through the entire set in the 
normal way. Both units, using about five 
tubes apiece, provide some extra amplifica- 
tion. RCA won't talk about price. 
Although RCA operates the UHF station, 
other companies are using its broadcasts to 
test their receivers. Zenith, in particular, 
has set up about a dozen UHF-adapted sets 
in homes in the area, These sets, a type 
already on the market, are converted by 
simply adding one coil to the tuning unit. 

When commercial UHF television will 
come depends on several things. Many 
tests like the one in Bridgeport must be 
completed. The decision on color might 
also have an effect, for the Federal Com- 


munications Commission may want to set 
aside some UHF space for color-only stations. 

How good is UHF television? The Bridge- 
port experiment is only seven months old, 
so final results can't be expected yet. Thus 
far, transmission seems simple enough. 
KC2XAK, run by only one operator, has en- 
countered no serious trouble. 

Reception is good. Pictures are as clear 
and steady as standard TV gives in New 
York City itself. But this is true only close 
to the transmitter, even though it is several 
times as powerful as most TV stations. 
Pictures RCA classes as “good” are now 
rarely received beyond about six miles 
(standard TV covers a 40-mile radius quite 
easily). But antenna design and location are 
even more important for UHF than for 
standard TV, and better installations ma 
extend this limit. 

The short range of UHF might really be 
an advantage. Transmitters could be lo- 
cated fairly close together without inter- 
ference, making it possible for almost every 
town to have its own station. Then televi- 
sion for everybody, everywhere, would be 
in sight—technically at least. END 


HMard-Top “Convertibles” Have Customized Styling 


Tue Lincoln-Mercury division of Ford 
is now marketing three new hard-top “con- 
vertible” coupes for style-con: is 
who like cars with ¢ 
The “customized” cars feature vinyl-plastic 
tops over the standard steel tops, extra 
chrome trim, fancier instrument panels, 


two-tone leather upholstery, and special 
color schemes. They have special names, 
too—the Mercury Monterey, Lincoln Lido, 
and Lincoln Cosmopolitan Capri (below). 
All three have special steering wheels and 
twin outboard rear-view mirrors. They are 
slightly higher in price. 
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Flashlight Shines 
Two Ways 

A Two-HEADED flash- 
light, shown in use at 4 
right, is the telephone re- 
pairman’s newest tool. 
The case is like an ordi- 
nary flashlight’s except for 
a socket into which you 
can plug a 3%foot exten- 
sion cord feeding a second 
lamp. Both lights draw 
power from the two stand- 
ard cells in the flashlight. 
The extension, with a 
floodlight lens, is swivel- 
mounted on a_ spring 
clamp that can be hooked 
to the user's clothing or 
any convenient structure. 
The flashlight itself. with 
a belt clip, serves’ as a 
spotlight. Bell Telephone 
Laboratories designed the 
double-duty light, and 
Gits Molding Corp., Chi- 
cago, makes it. 


eS 


Ramjet Flies High on Ground 


Tins full-scale ramjet engine is-being low- 
ered into a test chamber that can take it on 
simulated “fights” 20 miles up and at 
speeds four times faster than sound. De- 
oped at the Navy’s Ordnance Aero- 
physics Laboratory in Texas, the chamber. 
first of its kind, is 125 ft. long and 10 ft. in 
diameter. Steam for its vacuum system 
would supply electricity for a city of 100,- 
000; 30,000 gal. of water a minute cool it. 


Car Bouncer Spots Squeaks 
Tus device, imbedded in a concrete floor, 
allows a mechanic to locate the source of 
rattles and squeaks in a car by simulating 
road conditions without leaving the garage. 
The left-hand unit holds one rear wheel se- 
cure, while the other wheel rotates between 
two steel rollers. One of these has bumps 
in it that jounce the car as would a rough 
road. The apparatus is made by the West- 
ern Tool and Engineering Co., Los Angeles. 
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Slithering around a loop of twisting 
roads, these agile sports cars compete 
in a revival of early highway races. 


By Bill Reiche 


PS PHOTOS BY W. W. MORRIS 


| fe AMERICAN stock cars of 1955 are 
better performers than current models, I 
vote we credit gentlemen 
amateurs who are intensively seeking 
“improve the breed” of automobiles. 


They are sports-car drivers, who several 
times 


\ year conduct road races to prove 
that an automobile may be a thing of swift 


performance, rather than the spongy, soft 
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Road rac 


start, above, 


Road Race 


riding chile 


f chrome mated with bulge 


Racing against each other and the in- 

able sweep of a stop watch isn’t all 
sp r drivers do. You've probably seen 
th rting along the highways in their 


beautifully engineered cars. _ In these 


ey often seem to be 
thar Motor 


s tend to jur conclusion 


to the 


nuch faster 


that 


cause a sports car is capable of 
bettering 100, it does so constantly. Actual 
ly, sports-car drivers as a group don't at 


t peeds on traveled roads any 
Lily 
hit her top note when callir 


body knows they can do it 


tempt 


Pons feels it necessary to 
Every 


sh, foreground, was third. 


Tests Both Cars and Men 


However, several times a year in differ- x : xo re out trying to com- 
ent parts of the country the man with the — plete the ation jof new in 
heavy acoslerntor: foot does have his day piree Soecthl thie niet: eearre be They 
! did and it placed second in its classification. 
Then, under conditions of maximum safety 
for driver and spectator alike, he gets his 
chance to open her up in a road race. This 
is a flavorful kind of competition, older and 
more exacting than circling a race track 

More than 80 drivers and cars were 
entered in recent races at Bridgehampton. 
New York, where I watched them compete 
in six classes over a closed, four-mile stretch 
of two-lane road. On such an occasion 
the uninitiated may see why some overseas 
manufacturers lavish loving care on build- 
ing precision mechanisms, why owners in- 
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ir necks in hot competition: 
spectacle that appeals 
one of the senses. The 
functional beauty that 
The straight 
mutter modestly 


s tuned with loving 
it like boastful 


se in the 

tomobiles an 

t for the aldsters that still use 
m, You can even taste 
mn the shoulder of the 

ma in tar-flavored dirt 

urs must meet high stand 

The American Automobile 

ler whose jurisdiction the 

registers the men (women 
racing) after a driv 

tion. They must sign waivers 


Perfect steering mechanis 
the safety of drivers and Her 
wheels are carefully checked on a Healey 
Note that driving, parking lights are t 


is essential for 
spectators. 


clearing the sponsors from responsibility and 
heavy to cover spectators 
and themselves in case of 

An official inspection station checks the 
Lights must be taped, and reversed 
if possible, to minimize the danger of flying 
Emergency brake, stop lights, and 
hom must be in good operating condition 
(though few drivers could hear a horn dur 
ing a race). A safety belt must be fastened 
to the-frame of the car, rather than to the 
seat, door latches must be secure; and run- 
ning gear and fuel tanks must pass close 
scrutiny. 

In most races fuel is to guard 
ugainst speed-inducing alcohol mixes. At 
Bridgehampton, because of the heavy entry 
list, it was not possible to check the fuel 
Drivers were put on their honor. If this 
seems naive, it must be remembered that 
sports-car racing is considered by its pa 
pants to be a gentlemen's sport. This is 


carry 


urance 


glass. 


So great is the a of this winning 
Cadillac-powered Allard that as it straightens 
out from a turn its sheer power lifts the front 
wheels from the ground. With these cars, noted 


Dr pit crew watch the road and a stop- 

watch. Number on sign held by man at left 

indicates laps completed; a lower number, not 
indicates his position in the race 


visible 


meant as snobbery; the emphasis is on 
amateurism—sport for the sake of sport 


The day before a race, action starts ¢ 


ing. Driver to become familiar with 
the roads, ¢ and co . “burn the 
course” inter bly. Between “burns” the 
drivers tinke ach other about the 

skill, luck, ‘al depravity, and try 


to worm out secrets for making cars go 
faster. 
“Wonder how Sm 


h is getting along with 


for road-holding ability, this is a rare occur- 
rence. This car exceeded 100 m.p.h. on the 
short Bridgehampton straightaways and won 
easily, Note ait intakes projecting through hood. 
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that hoodoo wagon?” one will ask concern- 
ing a car that hasn't proved itself. “Hear 
Doakes has his M.G. blown,” says another. 
meaning that Mr. D. has put a supercharger 
on his car. This expression is apt, since 
“plowing” increases acceleration and cars so 
equipped are gone with the wind. 

The eve of the race finds all contestants 
in the Drivers’ Meeting, where they are 
scolded, warned, and encouraged by the 
race chairman. (This harassed individual 
admits he has wires from all over the coun- 
try stating, “BROKEN DOWN IN EAST OVER- 
SHOE PLEASE DON’T SCRATCH ME.”) Con. 
testants are briefed in flag signals: red, stop 
immediately; yellow, slow down and hold 
places; green, track clear; black, stop at 
your pit; crossed flags, you have completed 
half the race; and checkered, you are fin- 
ishing. 

Next morning competing cars are 
signed pits—roadside positions near the fin- 
ish line—where tables are placed to hold 
tools, fuel, and spares. Here only a few 
minutes before the start you may hear 
someone ask, “What say we take the wheels 
off?” With some sports cars, replacing four 
wheels is about as much -trouble as putting 
a new flint in your lighter. 

Races generally begin from a standing 
start, the cars two abreast in positions drawn 
by lot. In the final go at Bridgehampton 
the racers were led once around the course 
and made a flying start. Sports cars are 
classified according to piston displacement 
in cubic centimeters. The range runs from 
1,000 ce. for an “unblown” M.G. to 5,200 


© sports cars were scheduled to do a 
p exhibition run, for which they are shown 


ce. for an Allard powered by a Cadillac 
engine, a power plant that lends itself ad- 
mirably to road racing. 

Speeds are impressive when it is remem- 
bered that the races are run at Bridgehamp- 
ton over narrow, mostly macadam roads, 
with two 90° turns and one greater than 
that, and no real straightaway amounting 
to as much as a mile. Tommy Cole, a 
transplanted Britisher, drove an English 
Allard with a twin-carburetor Cadillac en- 
gine 80 miles at a fraction under 80 miles 
an hour. His best Jap was at 83 miles an 
hour—and this on a circuit where you 
wouldn’t want to push the family sedan 
over 35 

Sports cars—not to be confused with 
home-built hot rods, which are frequently 
unsafe for high-speed “cornering”—must 
meet highway specifications. They must 
have lights, horn, fenders, a windshield and 
accommodations for a spare tire. They 
differ from racing cars, such as compete at 
Indianapolis, in that they are built for 
rugged road conditions, hill-climbing, and 
nego! 

Sports-car activity is not confined to rac- 
ing and casual touring. Under the auspices 
of various clubs, hill climbs, accelerations 
tests, and rallies are regularly held. The 
next road race will be at Watkins Glen, 
N.Y., on September 23, when the American 
Grand Prix will be contested over a six-mile 
course that has been described as “up and 
down, around and about, over bridges and 
under, with two grade crossings thrown in.” 

Will you join us? END 


in the starting lineup, but it developed into a 
real race by the time they hit the oped lap. 


* Car Solves Air Crash Mystery 


Tue strange-looking contraption on top of 
this car is helping aircraft engineers solve 
the mystery of mountaintop plane crashes. 
Air blowing over a mountain ridge expands 
as it flows down the lee side, causing a sharp 
drop in air pressure. This gives a plane's 
altimeter a higher reading, causing the pilot 
to think he has a lot more altitude than he 
actually has. 


To get at the problem, the Beech Aircraft 
Corp., of Wichita, Kans., places baby moun- 
tains on top of the car-mounted platform and 
then makes runs at 60 m.p.h. to find out 
just how much the pressure drops. The 
vertical pipes hold tubes that record the air 
pressure at various points on both sides of 
the model. Results show that the two-foot 
“mountain peak” can cause an altimeter er- 
ror of 125 feet—enough to allow an unsus- 
pecting pilot to crash in bad weather. 


Warning Light Spots Oil Drop 

ForcetFu motorists won't run out of oil 
with this new warning device. The Oil- 
Spy lights up when your oil level drops. A 
dash light is wired to a plug that replaces 
the drain plug in the crankcase (far right). 


The oil, pushing down a piston inside the 
plug, holds a spring arm away from two 
electrical contacts (center). When oil level 
drops one quart, the decrease in weight lets 
the arm push up against one contact, light- 
ing an amber bulb. When it drops two 
quarts, the second contact lights a red bulb. 
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Sun Furnace 
Yields the 
Hottest, Heat 


Experimenters with a giant “burning 
glass” seek new high-temperature data 
to benefit science and industry. 


By Alden P. Armagnac 


HE little French suburb of Meudon, a 

few minutes’ drive from Paris, boasts 
what well may be the hottest place on earth. 

Scientists have set up in the open there, 
at the Observatory of Meudon, a furnace 
that looks like a searchlight. It yields an 
estimated maximum temperature of about 
9,000° F., which approaches that of the 
surface of the sun. Hotter by far than the 
hottest man-made flame, it melts or turns to 
vapor anything you can name. 

Inspecting the Meudon furnace for the 
first time, an observer looks in vain for 
massive electric cables feeding it power. No 
raging fires heat it, To turn it on, its opera- 
tors simply twirl handwheels that point it 
at the sun. 

For this remarkable apparatus, a “solar 
furnace,” actually a gigantic burning 
glass. Scientifically engineered, it works 
none the less on exactly the principle of the 
toy-sized hand lenses that char wood and 
burn paper. 

Seeking new data to benefit science and 
industry, a pioneering team of three re- 
searchers is exploring uncharted realms of 
high temperature with its aid. The group 
consists of the research director of the Na- 
tional Center of Scientific Research, Felix 
Trombe; and his two associates, Marc Foex 


122 rorutar science 


Photo shows 9,000" solar furnace set up 
for use at Observatory of Meudon, France 
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Sun furnace heats this sizable space by 
producing big “hot spot,” and focusing 
it on cavity in material to be treated 


Remote-contro! holder substitutes one crv: 
cible for onother to permit uninterrupted 
series of high-temperature tests. 
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Diagram shows optics of 
sun furnace. Auxiliory 
plane mirror permits 
heating loose moterial in 
upright crucible. 


PARABOLIC 
MIRROR 


and Mlle. Charlotte Henry La Blanchetais. 

Their furnace concentrates the sun's rays 
with an ex-German antiaircraft searchlight 
mirror of 6%-foot diameter, fashioned pre- 
sely to parabolic shape by the famed opti- 
ians of Jena. Its searchlight housing trains 
it on the sun. Aim is correct when a tiny 
solar image formed by a sighting telescope 
is centered on a target screen 

The big mirror has a focal length of 50 
inches, and it acts like a burning glass on a 
block of material mounted just that far in 
front of it. A modified arrangement heats 
loose material more conveniently. A flat 18- 
inch auxiliary 1 highly polished 
aluminum intercepts the converging rays, 
just before they come to a focus, and turns 
them downward upon material in an up- 
right crucible. The area most int 
heated is confined to a fraction of a square 
inch, and a crucible of heat-resisting quartz 
withstands the surrounding temperature, 

Superhot source of the furnace’s heat is 
a 5/16-inch-diameter image of the 
formed at the focus. In theory, such an 
image might match the 10,700° F. surface 
temperature of the sun itself, Actually, the 
air and each mirror absorb some solar rays, 
and the small mirror, when used, slightly 
shadows the big one. Even so, the sun fur- 
» yields a calculated maximum tempera- 
of 9,080° F. with one mirror and 
8,900° F. with two. Both arrangements have 
n used in experiment: 

When the furnace’s 
substance, extraordinary things happen, 

In 10 seconds, a one-ounce chunk of iron 
liquefies, and partly vaporizes. 

Only 30 seconds’ time is needed to melt 
alumina, whose fusion point of more than 
3,700° F. exceeds that of firebrick. 

Volcanic lava is ice water compared to 
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hottest flame, produced by newly developed 


molten thoria. It takes 5,400° F, to fuse this 
opaque white oxide of thorium, one of the 
most refractory substances known. Melting 
it with ease, the sun-furnace experimente: 
obtain solid, fused thoria in the novel form 
of a transparent pinkish-colored “glass. 


Sun furnace captures air’s nitrogen with quartz 
tube above. Right-hand end of thick section 
is heated, When experimenters feed a gentle 
stream of air through tube, they obtain nitric 
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oxide, raw material for fertilizer. Novel process 
might rival present commercial ones, Connec- 
tions to tube, left to right, are cooling-water 
inlet and outlet, air outlet and inlet. 
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hydrogen-fluorine torch. Data below 
pictorial chart show how heated 1 


Heated even hotter, to 6,600° F., graphite 
turns directly to vapor in the solar furnace. 

‘An era of jet engines, rockets, and atomic 
power highlights the usefulness of the 
sun furnace for testing refractory materials. 
Ceramic glazes of alumina and magnesia. 
bonded to metal, are among the most prom- 
ising of materials being perfected to enable 
turbine blades and combustion chambers 
to stand higher and higher temperatures. 
Beryllia crucibles were used to melt uranium 
for the atom bomb. More recently, atomic 
workers are using crucibles of a remarkable 
new refractory, cerium sulphide, which has 
a metallic gold color and can withstand 
4,000° F. in a vacuum melting furnace. Now 
sun-furnace experiments may lead to other 
improved materials. 

Crucibles holding up to 1% ounces of 
material for test in the sun furnace are 
placed at its focus in a revolving holder. 
To produce larger fused specimens, the ex 


e red-hot and white-hot at tem 
dless of compositio 


have. All becor 
peratures indicated, re; 


perimenters continuously feed powdered 
material from a hopper to a crucible at the 
“hot spot” through a quartz tube in which 
a rotating nickel-chrome fitting acts as a 
miniature screw conveyer. Meanwhile the 
crucible is slowly lowered, and a solid piec 
of fused material is built up—much as 
synthetic rubies and sapphires are “grown” 
by sifting powdered material through a 
flame that fuses it. 

Ingots up to nearly three inches in length 
of fused zirconia, beryllia, and alumina 
substances whose melting points range up to 
more than 4,850° F., have been produced 
in the sun furnace. Its operators have 
adapted it to turn these materials into tub- 
ing, crucibles, and other useful laboratory 
ware, by rotating the heat-treating crucible 
like a potter's wheel 

High-temperature chemical reactions can 
be carried out in the sun furnace. One of 
these suggests a novel way to capture the 
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How High Temperatures 
Are Measured 


Mercury thermometer 
cannot read high tem 
peratures becouse 
mercury boils 

at 674° F 


Gallium thermometer reads to 
more than 2,000" F. by using 
liquid gallium metal (which boils 
at about 3,600" F.) in a heat: 
resistant quartz tube. 


Electric thermometers of resis 
tance and radiation-pyrometer 
types indicate temperatures be 
yond range of liquid-column 
thermometers 


Optical pyrometer gouges 
brightness of incandescent 
‘object on which itis sighted, 
to measure highest tempe 


Seger or pyrometric cones of differe 
refractory materials whose melting points 
are known indicate high temperatures by 
melting in turn as these points are reached. 
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air’s nitrogen for manufacturing fertilizer. 
The experimenters focus the sun's rays 
on a quartz tube, containing loose granules 
of thoria to hold a high heat. A gentle stream 
of air passes through the tube, absorbing 
enough of the heat to keep the quartz and 
thoria from melting. Just as in big electric- 
are furnaces, the air's nitrogen and oxygen 
combine to form nitric oxide—raw material 
for nitric acid and, in turn, nitrate fertilizer. 
A water-cooled section of the tube abruptly 
chills the product, to keep it from decom- 
posing in slow cooling, and it is recovered 
by leading the air containing it through a 
chemical solution. The yield in percentage 
compares not at all badly with that of the 
fabulously power-consuming are process 
and the solar energy is there for the taking! 


Record Highs in Temperature 


r greater temperatures than the sun 
e's can be obtained mome 
Though estir all credit 
the atom bomb’s explosion with a heat of 
millions of degrees—undoubtedly the high- 
est temperature attained by man. Previous: 
ly the record was about 36,000° F., obtained 
when Mt. Wilson Observatory experimenters 
exploded small wires with electric currents 
of as much as 60,000 volts and 45,000 
amperes from a bank of condensers. 

Temperatures sustained long enough to 
treat materials and study their behavior 
have be ach more modest. A former 
record of 6,600° F. for furnaces was set by 
deliberately heating an electric induction 
furnace containing a graphite ble un 
til it was wrecked—to see how hot it could 
get. Although higher temperatures have 
been measured at some points in electric 
ares, this is the limiting figure at which 
graphite elements of furnaces vaporize. 

Hottest of flames is that of the hydrogen: 
fluorine torch, a recent and novel U.S. in- 
vention, It attains 7,200° F. Copper, which 
conducts heat away so fast that an ordinary 
torch makes little impression on it, can be 
welded or cut with the new one. Uniquely 
it produces combustion without oxygen 
Concentric copper tubes supply fluorine gas 
through a central orifice, and hydrogen gas 
through an annular one, at the nozzle. The 
hydrogen chemically combines with the 
fluorine, just as it does with oxygen, pro- 
ducing heat and flame. 

The sun furnace, which opens the way to 
still higher temperatures, is no new imple- 
ment. Giant burning glasses were popular 


fu 
ates vary widely 


World’s Biggest Color Photo 


'ISITORS to New York City’s Grand Cen- 

tral Terminal are now greeted by this 
giant color transparency, the largest of its 
find ever walle, Sixty feet long and 18 feet 
high, the illuminated transparency is part of 
a new photographic exhibit and information 
center recently set up on the station's east 
balcony by the Eastman Kodak Co. 

Made at the Kodak plant at Rochester, 
N. Y., the giant Colorama, as it is called, 
was enlarged approximately 44 diameters 
from the original negatives. 

It was made by slicing 
negatives into small strips % 
5 inches long, and then enlarging these, one 
at a time, on special positive color film. The 
enlarged strips, each 19% inches wide and 
18 feet long, were then carefully trimmed, 
matched, and spliced together to form the 
completed picture. Finally, this was wound 


on a 20-foot-long spool and shipped by rail 
to New York City. At Grand Central Ter- 
were laid to permit a 
i carrying the spool to roll right 
out onto the balcony. 

Suspended in a giant steel frame, the 
transparency is illuminated from behind by 
more than a mile of tubular cold-cathode 
lamps spaced 2% inches apart, the largest 


the back is a plastic sheet frosted like photo- 
graphic ground glass to diffuse the light and 
insure even illumination. Across the face is 
arly transparent ex- 
cept for a slight diffusive effect that pre- 
vents reflections and glare from lights. 

‘The display will remain in Grand Central 
indefinitely, with the picture changed every 
few weeks, At times the entire expanse will 
be given over to a single scene. END 
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CONTAINER DISPENSES PINS. This 
plastic gadget stores straight pins and also 
hides them from small children, A_press- 
down action, as shown above, pops out a 
single pin, head first, through an opening 
in the removable cap. Novo-Plas Manufac- 
turing Co., Ine. of New York City, prices 
the dispenser at about 30 cents. 


TWO HEADS ARE BETTER THAN ONE. 
This sprinkling can has interchangeable 
heads: one for regular spraying and a 
smaller one for applying weed killer or wa- 
tering potted plants. The head not being 
used is screwed to a threaded base at the 
top of the can, Geuder, Paeschke & Frey 
Co., of Milwaukee, Wis., makes Tri-Way. 


130 Porutak science 


CABINET IS REFRIGERATOR. The 
grained wood exterior of this combination 


refrigerator and cupboard, shown in inset 
above, makes it suitable for use in a living 
room or office. Measuring 33 by 36 by 20 
i the snack bar has a stainproof For- 
ca top, and stores beverages, glasses, 
food, and 56 ice cubes. A %i-hp. compressor 
operates on AC. L. B. Herbst Corp., of 
Chicago, distributes the bar. 


TREE CLAMPS TO OUTSIDE OF SHOE. 
To prevent your shoe from curling, just 
place the curved end of this new all-metal 
shoe tree over the toe, squeeze open its 
clamp, and place over the shoe's sole edges, 
as shown, Made by Fortner and Perrin, of 
Glendale, Calif., the trees fit any size shoe. 
Three pairs sell for $1.25. 


X. nd 
SWIVEL HOLDS SPOON LEVEL. The 
stainless-steel bowl of this training spoon 
has a swiveling device that keeps it level be- 
tween plate and mouth. The slight pressure 
exerted in scooping up food, however, holds 
the bowl firmly in one position. And by ad- 
justing a locking device on the detachable 
handle, the spoon becomes a conventional 
one (inset). It is available from Price In- 
dustries, of Akron, Ohio, for $1.25 


CUTTING BOX KEEPS CHEESE FRESH. 
A two-pound cheese package stored in this 
container pulls out on a sliding tray for 
easy slicing. The cutter, when not in use, 
slips into a slot in the end cover. Made of 
polystyrene, Chee-Slicette can be washed in 
scalding water. The Kenneth E. Luger Co., 
of Minneapolis, sells it for $1. 


YARN STAYS AT HAND. Balls of knitting 
yarn or crocheting thread suspended from 
this Tenite plastic bracelet dangle but won't 
tangle—or roll under furniture, A removable * 
button on the bottom of the shaft piercing 
the ball keeps it from falling off. The Knit 
Bit Holder is sold by the Gerard Co., of 
Winnetka, IIL, for $1. 


\ 
Ce af j 
KNIFE HAS THUMB PROTECTOR. A 
plastic guard on this knife lessens the haz- 
ard of cutting your thumb. To slice a vege- 
table, hold it between the protector and the 
knife blade, as above. To use the knife in 
inary way, fold the protector back 
against the handle. It is priced at 50 cents 
by Miles Kimball Co., of Oshkosh, Wis. 
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53 Million 
Tin Cans 
Every Day 


Test section cut from 
road shows 5%-inch depth. 


Plastic Road 


finished 


Rolled Out on the Run 


By George H. Waltz, Jr. 


your have to lope like a marathoner to 
keep up with the builders of this new 
type of road. And it not only goes down at 
eight m.p.h. but it can support heavy traffic 
within a few hours. 

‘The Navy recently demonstrated the in- 
genious road-building technique on the 
sandy beach at Port Hueneme, Calif. A sin- 
gle run over a section of the beach with a 
train of road-building equipment pulled by 
a tractor converted it into a road that was 
hard enough to be used by a jeep in two 
hours. Within three hours it was able to 
support a 7#-ton truck. After 48 hours a 
loaded truck that tipped the scales at 14 
tons rolled back and forth over it without 
leaving a tire mark, 

The Navy's new road-building process, 
the result of research by Dr. Hans Winter- 
korn of Princeton University, has important 
civilian possibilities, It requires no special 
equipment. For the most part, conventional 
road-building machinery can be used. The 
secret consists simply of wetting the sand 
or soil with furfural resin, and a 
catalyst, mixing the sand and the chemicals 
thoroughly, and settling and compacting the 
mixture with a vibrating metal sled. 

During the rapid chemical reaction that 
follows, the resinous mixture that sur- 
rounds each grain of sand or particle of dirt 
hardens like cement-only very much faster. 
The result: a durable road surface, 5% to 6 
inches deep. In a sense, it is a road made 
from plastic that sets normal outdoor 


ary landing strips and beach- 
Is, building speed is more im- 
portant than cost. Civilian roads, however, 
can be built more leisurely and economical- 
ly. The amount of chemic; 
cut down and an inespens 
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material—asphalt, tar, or oil—added to fill 
out the mixture. It’s estimated that a civilian 
road could be built by such methods at 
about a tenth the cost of present-day con- 
crete road: 

Dr. Winterkorn is experimenting with a 
similar chemical method for producing 
“plasticrete”—a concretelike building mate- 
rial in which resinous materials replace con- 
ventional cement. It would be valuable in 
foundations for buildings and bridge piers 


Chemicals are sprayed on the sand or dirt 


ahead of the mixing machine or soil stabilizer. 
‘The. chemicals—aniline, furfural resin, and a 
catalyst—are stored in a large tank mounted on 
a platform fitted with treads and are fed to 
the sprayer head under pressur 


oe 


nt pulled by tractor can lay the plastic used for building roads on a dirt base, Care- 
road on a beach at a rate of about 8 m.p.h. ful analy soil or sand must be made to 
Same system with slight modification can be determine chemical mixture to be employed. 


nixed 


settled and ec 
sh 
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Forty-eight hours after test road was com- 
pleted on the beach at Port Hueneme, Calif., 


in localities where the chemical make-up of 
the soils and natural waters causes ordinary 
concrete to deteriorate. 
Both the new plastic roads 
are developments in a 19-year-old field of 
experimentation known as “soil stabiliza- 
tion.” The oiled road of our rural districts 
is the simplest form of stabilized road. Its 
life, however, is short because the oil, 
which forms the binder or stabilizer, is at- 


Dimwit C 


nd plasticrete 


puter Shows 
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truck and load weighing about 14 tons rolled 
over it repeatedly without affecting the surface, 


tacked by soil bacteria, The use of the ani 
furfural mixture, however, not only 
forms a sturdier road much faster, but is in 
itself a bactericide. 

With newer and more roads becoming a 
critical national need, soil stabilization with 
plastics offers an inexpensive and quick an- 
swer. In the meantime, it is an ace in the 
hole if ow 
down a 


tow Big Brains Work 


Simp.e Sion is the world’s smallest and 
stupidest mechanical brain, It can’t even 
add two and two-three is the highest num- 
ber it knows. Simon is unable to solve any 
practical problem. Anything it can do, you 
could do faster. But Simon ful for 
teaching how the big electronic brains work, 
since it employs their parts and methods for 
similar computations. It can add, find nega- 
tives, select numbers. and pick out the 
larger of two numbers. 

Built at a cost of $540, the demonstration 
brain reads probleins from a paper tape or 
push-buttons, calculates with a suitcase full 
of relays, and flashes answers on tiny lights. 
Edmund C. Berkeley, computer expert 
(pushing switch in picture at left), designed 
it. Two Columbia University graduate stu- 
dents, Andrew Vall (center) and Robert A. 
Jensen (right), finished the construction job. 


isu 


Keeping the 
Home Shipshape 


Ay ‘x 
ny 
Wedges screwed to the bottom of a drawer 
keep a small child from opening it. A child 
fs to pull down ona deewer. “An edalt can 


ten 
lift the drawer so the wedge clears the spacer. 


One way to use the waste space on the back | A pair of drapery brackets and a rod— 

of a closet door is to fill it with a rack for | screwed to the end of a baby’s crib—make an 

tools, If some of the tools tend to roll off, a | excellent rack for hanging blankets and other 
bedding while you make up the bed, 


lip on the shelf will stop them. 


of plastic sheeting to the 
kitchen stove. 
imp cloth. ‘Be sure you don't 


burns readily, 


Racks for pot lide can be made with suction | Tape,a strip of 
cups and wire. Use cups with a minimum | area be 
meter of 2” and moisten them with glycer- | cleaned with a 
in before sticking them on a smooth surface. | use a plastic tha 
Please turn the page for five more suggestions. 
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1 need heavy thread—and none is on 
two spools of finer thread. Slip a 
th of drinking straw over the spindle to 

hold both spools, and thread the machine 


reel without kinking the rope. It’s a 1” by 
by 10" of pine with dowels in each 
corner, The handle is a section of broomstick. 


You can wind 100 feet of clothesline on this 
6” 


You can make # temporary bed tray from a 
corrugated carton. Fold the flaps inside and 
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With a length of curtain rod attached toa 
clothes pole, your closet will accommodate 
about one-third more trouser hangers by alte 

wating them on the upper and lower rods, 


ispenser for oils or soap solutions 


used whipped-cream 
near the end and supp 


staple them. Cut out e 
cover the top with a piece of cloth, 


‘ont 
port th 


io 


de by cutting off the bottom of a 


Punch holes 
in by wires. 


ch side, as shown, and 


Plastic Covers Save Seats 


Wer swim suits, pets, or children can't 
harm auto upholstery protected by this 
loose-fitting, plastic seat cover, originally 
made to safeguard seats during repair work. 
The vinyl material resists most damaging 
substances, and wipes clean with a damp 
cloth. The Cover-All, marketed by Charles 
Burgoon & Co., Akron, Ohio, sells for $3.95. 


Air Columns Support Big Tent 

Couusss of air hold up the building 
below, 80 feet long and as bi four- 
room house. It’s a portable darkroom and 
briefing tent, made for the Air Force by 
B. F. Goodrich Co. The supporting columns 
are U-shaped tubes of rubberized nylon 
glass fiber inflated with th 
The 740-Ib 
of zippers, packs in eight bags ( 


« pounds of 1 
20 feet 


structure, which uses 


Locked Blocks Need No} 


New concrete blocks that fit so tightly 
they need no mortar make it y for ama- 
teurs to erect strong and straight masonry 
walls like the one at top. The secret is i 
to nd-groove joint—somewhat like that 
used in cabipetmaking—that locks the blocks 
together as above. Mastic, applied to the 
joints with a calking gun, prevents water 

e. A special machine, sold by Hydro- 

‘orged Stone Associates, Cleveland, forms 

“ach block under 150 tons pressure to a 

erance of .005”. No exterior or interior 

needed, says the manufacturer, who 

ims costs far below those of brick or lum- 
ber construction. 


riar 


ruck operators is tested on complicated route (arrows) through obstacle course. 


Obstacles Test Fork Drivers 


How'd you like to try this one? Operators 
must carry load down 40-foot aisle—there’s two- 
inch clearance~drop the load, back up and raise 
forks, pick up load again, and back all way out. 
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BROkEN-FIELD running is hard enough 
in a football game. But imagine trying 
it on a motor scooter toting a load of barrels! 
That's what operators of fork-lift trucks at 
the Esso Standard Oil Co.’s Bayway Re- 
finery have to do. 

Their motorized broken-field running is 
done on an obstacle course made by lining 
up pallets—wooden load platforms. Here 
their skill at maneuvering the trucks in tight 
quarters is tested as part of a safety training 
program. Actually, the warehouses where 
they work every day offer almost as difficult 
obstacle courses—narrow aisles and door- 
v obstructed by pillars and stacks of 


goods. 

These tricky little trucks, so valuable to 
industry for their amazing talent at shuffling 
man-crushing loads, can also be very danger- 
ous if improperly handled, The cramped 
working quarters and quick-turning ability 
of the trucks make collisions with people or 
obstructions all too easy. Loads can topple 
off or upset the trucks. Even when parked, 
the trucks can be a hazard—passersby may 
trip over the forks. The Bayway training 
program was started after three serious ac- 
cidents—in one the operator was killed— 
underscored these dangers. 
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What It Takes 
to Drill 
An Oil Well 
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WANT to try to strike oil? Here are the 
men and materials you'll need to sink a 
So 10,000-foot exploratory well on a readily 
. Bey accessible U.S. site, fairly close to a popu- 
lated center. So say Standard Oil of Cali. 

f Aten fornia experts who prepared this pictorial 


a \\ Acne chart. Depending on conditions encoun- 
r " 


3500 Te 


NW 


s : tered, the job may cost you from $200,000 
PDE Sule formation bits , 
CY, Soper to more than $1,000,000—and there's no 


guarantee that you'll strike oil at all. 
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Pre-Assembled Rig Saves Time 


Wuew Shell Oil Co. prospectors make wildcat tests 
on the plains of West Texas. they take along a drill- 
ing rig that's already: assembled. This way they don't 
have to take it apart and put it together again every 
time they move. During the moving operation, 
known as “skidding a derrick,” the rig is raised by 
jacks, and endless-track belts are placed underneath 
it, as at left. A tractor then pulls the rig away. 


Streamlined 


ny 
3 = 
Plastic Tapes Tennis Courts 


Lives marked on a tennis court with this 
new vinyl tape are said to stay white longer 
and to resist chemicals, sunlight, and damp- 
ness. Here a heavy-duty type is being ham- 
mered into the ground with aluminum nails 
driven through holes at two-inch intervals. 
A lighter grade is stapled down. Rex Corp., 
Cambridge, Mass., makes the tape. 
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Motor Scooter 


Suaven like a rock- 
et, the motor scooter at 
right is said to travel 
about 95 miles on a 
gallon of fuel 
have a top speed of 
40 miles 
Made in Germany, the 
scooter 
cubic-centimeter 
gine. It sells for less 
than $300. 


and to 


per hour. 


120- 
en- 


has 


Generator Uses New Insulation 


Tue workman inside this huge 100,000 
kilowatt Westinghouse generator is check- 
ing the stator coils impregnated with a new 
insulation that is expected to last 10 times 
longer than previous types. Called Therma- 
lastic, it consists of mica flakes imbedded 
in synthetic resin that “stretches” to expand 
and contract with the generator coils. 


Three miniature racers compete in back-yard ve 


Autos Race In 
Your Back Yard 


‘OW you can get all the thrills of high- 

‘speed auto racing without leaving 
your back" yard. Engines scarcely larger 
than your thumb drive model racers around 
a track with a 40° bank at 30 miles an 
hour. The track comes in six sections, and 
in bad weather you can set it up in the 
garage or store it away in the attic. You 
can either buy the midget racers ready- 
made, or just get a power package, com- 
plete with engine and driving wheels, and 
build the body. L. M. Cox, Santa Ana, 


burn castor 
Calif., dreamed up the Thimble Drome. 20,000 r.p.m 
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‘The Quintot high chair serves baby at meal- 
time. It will double as a car seat, and adjusta- 
ble back and footrest make it a temporary_bed. 


High Chair 
Fills Many Jobs 


Tus new high chair takes care of many 
of the activities of small fry. When the 
chair is unclamped from its tablelike base 
and set down beside it, the unit becomes a 
table-and-chair set for big brother. By it- 
self, the chair serves as an auto seat for 
Junior. And when slipped into a special 
wheel frame, it becomes the seat in a 
stroller. Weighing 45 Ib., Quintot is made 
of tubular steel, and has plastic upholstery. 
The unit collapses into a package that can 
be stored in a closet or car trunk. It is 
priced at about $44 by the Juvenile Furni- 
ture Guild, of Newark, N. J. 


Saw for Campers Folds 


When the chair is lifted off its tablelike base, 
the unit is turned into a table-and-chair set for 
an older child. Tabletop is plastic veneer, 


carriage base of chromium- 
lated steel tubing, the chair becomes a reversi- 
le scat in a stroller. A canopy, as well as 
market basket, can be attached, 


mothe: 


like Jackknife 


OvrpoorsMan Charles Peters found it a 
chore to chop big logs into firewood with an 
ax when on camping trips, so he invented a 
24-Ib. folding saw to do the job. To use 
the saw you pull out its retractable blade 
from the folded frame, as at top left, unfold 
the frame like a jackknife, and slip the blade 
into notches at the frame ends. Tightening 
a wing nut puts the proper tension on the 
blade. Available from Peters Enterprises, 
of Staten Island, N.Y., the folding saw 
comes in two sizes for cutting 8- and 10- 
inch logs. It is priced at about $6. 
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By Sheldon M. Gallager 
PS photos by W. W. Morris 


RAGILE freight gets a Pullman-style ride 

in this new high-speed, smooth-riding 
boxcar. Designed to eliminate dama 
cargoes in transit-which every year costs 
railroads more than $100,000,000—the new 
“Damage-Free” car is equipped with a spe- 
cial load-bracing device. 

This is a system of crossbars that lock into 
rails in the walls, pinning the cargo firmly 
in place and permitting full use of the car 
without loss of space. It also eliminates the 
need for dunnage—the wood, rope, and steel 
straps usually used to secure cargoes—which 
averages $46.50 a carload. 

Special wheel trucks, designed by Chrys- 
ler, enable the new car to travel at pass 
ger-train speeds up to 90 m.p.h. without 
damaging the cargo. Instead of resting on 
top of the wheels, the car body is suspended 
between them on U-shaped hangers. This 
allows the trucks to move from side to side, 
like pendulums, absorbing lateral shocks, 
while the car body remains stationary. Be- 
cause a pendulum always swings at the 
same rate regardless of its weight, the action 
of the trucks is just the same for an empty 
car as a full one. By simply jacking up one 
end of the car, two men ean replace a worn 
et of wheels in about 15 minutes—nearly 
as fast as you can change a tire on your car. 

Built by the General American-Evans Co.,, 
of Detroit, the 50-foot, all-steel car, called’ 
the GAEX-DF, is 10 feet longer than ordi- 
nary boxcars. Extra-wide, eight-foot doors 
give easy access for large, mechanized load- 


ge to 
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ing devices. The greater length and tighter 
packing enable the car to carry a 50-percent 
larger payload. And because of its in- 
creased speed, the car can average 100 miles 
a day, compared to 41 for ordinary ca 

What will all this mean to the railroads’ 
The difference, perhaps, between profit and 
loss, say the car's designers. The company 
plans to create a pool of the cars and lea 
them to the railroads as they are needed. 
A hundred are already on order, and if 
enough are put into use, the company be- 
lieves that railroad earnings, which average 
3.6 percent, may be boosted to 6 percent. 

Move over, passengers, and make room 
for some fast freight! 


2 


Unique center beam, shown in model of under- 


frame above, runs full length of car. Held to 
frame by springs, it slides in and out to absorb 
shocks of coupling and sudden starts and stops. 
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congestion, thi 
taxicab has just. been ap- 
proved for use in New York's 
crowded streets. About four 
feet shorter than conventional 
cubs, it seats five passengers 
and turns in a 26-foot circle. 
Its 70-hp. engine averages 14 
miles to the gallon, compared 
to 8 for other cabs. 


It’s @ fly swatter for cows, A leather pouch 
ng absorbent material in. it’s 
saturated with fly ointment and then tied to 
the animal's tail. When Bossie swishes her 
tail, she spreads the insecticide over her body, 
killing the flies, Its name is Humane Fly Pad. 
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Baby “Dozer Does Big Jobs 


Tuus baby bulldozer can do most of 
the things its big brothers can do but 
on a smaller scale. It’s intended for 
use by builders, landscapers, and 
ardeners. For digging, filling, and 
auling, its hydraulically operated 
dump bucket lift up to 500 Ib, and 
hold 4% ft. For grading, a ‘dozer 
blade can replace the bucket. For 
snow removal, a plow can be attached. 
Powered by a single-cylinder, 5-hp. 
gas engine, the ‘dozer is only 8 feet 
wide and 5 feet long, yet has an 800- 
Ib. drawbar pull. Made by Mead Spe- 
cialties, of Chicago, it sells, with 
bucket lift, for about $975. 


World’s Mightiest Turboprop 


Most powerful aircraft engine of its type, 
a new Air Force turboprop power plant has 
delivered more than 10,000 hp. during 
tests. Still experimental, the XT-37 Turbo- 
dyne is shown below in its test bed fitted to 
a 16-t. contrarotating propeller. Built by 
the Turbodyne Corp., Hawthorne, Calif., it 
is the first of its kind designed for tractor or 
pusher use without modification. 


Now’s the time to spot those leaks and 


Fix Your _ 
Roof Yourself — 


sound only 


» it’s plunking 
Hing 


By George H. Waltz, Jr. 
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nine common causes of leaks. Next time 
you have to hunt up a bucket. grab a hand- 


ful of wire scraps, long nails. hairpins too, 
and head for the attic. 

If yours is an open, unfinished attic, some 
show as water spots and drips. 


leaks 


daylight through the shingles. More often it 
takes a bit of detective work to trace a 
trickle back to the hole it started from. 
Water can run a long way down the rafters 
before hopping off or soaking into a wall or 
floor, 

When you find the villain of the piece, 
poke a bit of wire, a nail, or a straightened 
hairpin through to locate the leak on the 
outside of the roof, 


Shingles Can Be Troublemakers 


If you have a finished attic. or one you 
can't enter, you can only localize the leak 
roughly. Then you'll have to find it from on 
top of the roof, remembering that water 
runs downhill but can change course sharply 
at valleys—those angles formed by two roof 
slopes, or by the roof and a dormer. 

If you have a wood-shingle roof. you will 
probably find that most of the leaks you've 
inarked are caused by split, warped, or loose 
shingles. In any case, you won't find the 
repair too difficult if you equip yourself 
with the proper tools. 

First on the list should be a pair of rub- 
her-soled _shoes—preferably sneakers. They 
will give you a safer footing and will also 


=} 
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2” PLANK 


HOW TO MAKE 
A ROOF HOOK 


protect the surface of the roof, Hard-soled 
shoes are not only slippery but may damage 
the shingles. 

‘Next, you'll need a roof hook to help you 
clamber up and down the slope of the roof. 
This can be a ladder with a forged hook or 
a wooden one, as shown in the drawing, or 
a 2-in, plank fitted with cleats and a pair of 
improvised hooks to fit the peak. If possible, 
the ladder or plank should be as long as the 
roof’s slope. Then, by moving the hook 
where you want it, you can reach any point 
on the roof quite safely. 

You'll also need a hammer, a small hatch- 
et. a chisel, a metal-cutting saw or a roof- 
er's ripper (a special hooked cutter used to 
cut off the tops of old shingle nails), tin 
snips, some galvanized tin or sheet copper, 
a can of roofing cement, a can of roof paint, 
shingle nails, and, of ‘course, some spare 
shingles. 


First check the metal flashings around the 
chimney, soil pipes or other vents, and 
where any slope of the roof meets a vertical 
surface. “Hard-to-locate” leaks generally 
can be traced to faulty flashing. Fill any 
cracks or open joints with roofing cement 
and then coat the entire flashing with good 
roof paint. 

If you find a leak in a metal valley—the 
drainway where two roof slopes come to- 
gether at an angle—coat the spot with roof- 
ing cement and cover it with a piece of 
galvanized tin or copper. Make the patch of 
the same metal as the valley. Bend it to fit 
and fasten it in place with zine-coated roof- 
ing nails. Coat the patch, particularly the 
edges and nail heads, with more roofing 
cement and paint with roofing paint. This 
same technique can be used to patch tin 
decks over porches and the like, 


Two Ways to Fix Wood Shingle 


If your general inspection uncovers a 
cracked wood shingle, it ean be repaired in 
either of two ways. If it is not too badly 
cracked, two 3” by 8” strips of galvanized 
tin or copper generally will do the trick 
Drive one sheet up under the split shingle 
until its lower edge is flush with the edge of 
the shingle, and drive the second up under 
the shingle directly above so as to cover the 
hidden part of the crack, To get the sheets 
started, you may have to pry the lower 
edges of the shingles up a bit with a chisel. 
But don’t pry any more than you have to. 

A shingle that is badly cracked and 
warped should be removed and replaced. 
To do this, carefully split the shingle into 
small bits with a hatchet or a chisel and re- 
move the pieces. Then, ust@ a metal-cut- 
ting saw, or a hacksaw blade fitted with 
some sort of handle that will allow you to 
work up under the shingles immediately 
above, cut off the tops of the two old shin- 
gle nails. 

You may want to dip the new shingle in 
preservative, or otherwise color it to match 
the rest of the roof, so that it won't be con- 
spicuous. After the new shingle has been 
slipped into place, fasten it by driving an 
ordinary nail down through the space be- 
tween the two adjoining shingles above it. 
Remember that the joints between shingles 
shouldn't be aligned within three courses; 
even if aligned joints are a coursé apart, the 
splitting of the shingle between could create 
aleak. Finally, to prevent any possibility of 
rain leaking through the nail hole, drive a 


HOW TO REPAIR A CRACKED WOOD SHINGLE 


ABOVE CRACKED ONE 


if 


— 
SHEET COPPER DRIVEN, 
UP UNDER CRACK 


med 
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HOW TO ESTIMATE 
SHINGLES FOR a 
REROOFING 


strip of tin or copper up under the shingle 
above to cover the nail head. 

Repairs to a damaged shingle on a com- 
position roof can be made in much the same 
Single asbestos-cement shingles can 
» replaced just 
shingles, however, 
two- or thi 
the entire strip containing the damaged 
shingle will have to be removed and re- 
placed. 

If you've decided that it's about time you 
replaced your old wood shingle roof with a 
composition roof, your first chore will be to 


SPT AND NAIL AUL 


HEX SHINGLES 


I5d Forutak science 


figure out just how much roofing material 
you will need. That means you will have 
to know the roof’s length and its pitch or 
slope (distance from peak or ridge to eaves). 
The length is easy to estimate by measuring 
your attic floor. The slope, however, is hard 
to get at with a rule. One way is to measure 
the mse (the height) and the span (the 
width) in your attic and then make a scale 
drawing on which you can measure the slope 
to scale with fair accuracy. Multiply the 
slope by the length, double it for a simple 
gabled roof, and you have the total roof 
area. No matter what figure you arrive at, 
add about 10 percent to be on the safe side. 


Buy by the Square 


In buying shingles, you will find that they 
are sold in “squares.” A square is the amount 
of roofing needed to cover 100 sq, ft. of roof 
area. Since the type and design of shingle 
varies, the number of bundles to a square 
also varies. 

In most cases, if your old wood-shingle 
roof is not too badly deteriorated, composi- 
tion shingles can be applied right over the 
old roof, but it first should be properly pre- 
pared. Loose nails should be replaced, pro- 
truding nails should be driven home, loose 
shingles should be nailed, warped shingles 
should be split so they will lie flat and should 
be nailed. and missing shingles should be 
replaced. Both the appearance and durabil- 
ity of your new roof will depend to a great 
extent on how well the old roof surface is 
put in shape. END 


REPLACE END SHIN 


METAL 
Du EDGE 
(OPTIONAL 


APPLYING COMPOSITION SHINGLES 
OVER OLD WOOD ROOF 


Tables From Floor Boards 


We veepep a lawn table near our fire- 
place. A set of unused rowboat floor boards 
caught my eye, and an hour later we had 
the very handy table you see above. I cut 
the legs and braces from slim cedar poles. 

Furniture used on an uneven lawn often 
acts like a seesaw. I fixed that by trimming 
each leg with an ax to a moderately taper- 
ing point, Now when the table is moved, we 
need only press on it. It seats itself solidly 
and doesn’t teeter.—Hubert V. Coryell, Pasa- 
dena, Calif. 


Sanding Dust Fills Holes 


I aways save the sanding dust when I 
build or repair furniture. It comes in handy 
for filling small brad holes or cracks. After 
sanding any fine hardwood, I collect the 
dust and store it in a labeled jar. To make 
wood filler I mix two parts of dust to one 
part of powdered phenolic-resin glue, then 
add water carefully. The filler matches the 
wood on which its used and is almost in- 
distinguishable.—J. B. Leeth, Cullman, Ala. 


jixing Tool Swirls Paint 


Fan-suarep blades 
_. on the new paint stir- 
rer at left agitate the 
paint when you move 
the handle up and 
down. The Rotoswirl 
is made by Elmhurst 
Specialties, Peoria, Ill. 
A set of two handles 
and three blades—to 
fit pint, quart, and 
gallon paint cans—sells 
for $1.50. 
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Frame Clamp Is Adjustable 

Wir about 50 cents and a few minutes 
work, you can solve one of the most annoy- 
ing problems in woodworking: how to 
clamp a mitered-comer picture frame until 
the glue sets. Cut four hardwood blocks 
and screw two strips of wood to each block 
in the shape of a right angle. Now obtain 
two lengths of chain and bolt one end of 
each chain to one of the blocks. Attach 
door hooks to the other two blocks. 

In use, the chains are hooked to the 
blocks and joined at the center by a turn- 
buckle and S-hooks. You can attach long 
hooks to the buckle to accommodate long 
frames.—C. A. Veburg, Omaha, Nebr. 


Pad Paints Wood Trim Faster 


Tus 25-cent tool makes it easier to paint 
door and window frames and other trim. 
It's called the Painter's Pal, and consists of 
a woolen applicator pad cemented to an 
aluminum handle. The Leonard Company, 
Des Moines, Iowa, manufactures it. 


sages 


Storage Space 


An old fixture modernized will make 
any housewife’s daily work easier. 


By Harold Jackson 


HEN we remodeled our kitchen, one 

of the first fixtures to go down to the 
basement was the old sink. Instead of sell- 
ing it to the junkman or piling it in a cor- 
ner, I installed it in the basement where I 
built this cabinet for it. 

Even if you get a new sink for the kitchen, 
boxing the old one in with a cabinet will 
make it much more useful and attractive. 
Cleaning materials, brushes, and buckets 
can be kept out of sight behind doors. 

In our basement, the old sink takes care 
of dirty jobs that would muss up the kitchen 
or bathroom. It comes in handy at canning 
time when there's lots of fruit and vegetables 
to be prepared. And when the kids come in 
from play, they wash up in the basement 
where a little splashing doesn't matter. I 
use it, too, after a session in my workshop. 
If you decide to put an extra sink in the 
basement, you can usually pick one up for 
a few dollars at a second-hand store. 

The drawing on the opposite page gives 
you the dimensions I used, but measure 
your own sink carefully before you start 
to build a cabinet for it. This cabinet was 
built for a 20” by 42” sink, but you'll prob- 
ably want to modi 

Alll parts of the frame, except the drawer 
slides, are %” stock. The drawer slides are 1” 
by 1%” with a #” by 4” rabbet. End and 
back panels are 3/16” composition board. 

The base of the cabinet—also made of %” 
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boards—is 42” long but only 16” wide, 4” 
less than the width of the upper part of the 
cabinet. This leaves space for your toes un- 
der the front of the cabinet. Blocks attached 
with screws on the inside secure the base. 

Details of the drawers are shown in the 
drawing. The dimensions of the drawers are 
identical except for a 1” difference in height. 


Framework of cabinet looked like this before 
end panels were installed. Panels fit in rab- 


bets and are held in place by X” by 1” strips. 


All four sides are %” stock with the bottom 
edges rabbeted to take the %” plywood bot- 
toms. A clearance of %” is provided so the 


drawers will slide easily. 

Both the X” plywood doors are 18%” wide. 
The small door is 12%” high and the other 
door is 20%” high. The fronts of both the 
doors and drawers have a ¥” overlap all 


As a decorative trim between top of cabinet 
and rim of sink, a strip of linoleum was tacked 


all along front ‘and sides of top edge. 


around. Offset surface hinges were used on 
the doors. Inside snap catches hold them 
shut. 

I bent the corner caps to shape from 
scraps of stainless steel, but factory-made 
ones can be bought. Paint or enamel the 
cabinet and attach the handles to doors and 
drawers to complete the job. END 


Completed cabinet, ready for doors to be 
hung, is shown above. Base was stepped back 
to leave 4” of toe space under front of unit, 
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New 
Furniture 
from Old 


By Denis Sneigr 
PS photos by 1, W, Morris 


‘The original oak chest, 


above, was coated with 
cheap’ varnish, Here old 
drawer pulls are being 
ting 


removed before 
refinishing —operatis 
Casters also were tal 
off and discarded 


Refinished chest, right, 
sports two-tone job in 
green and cream enam- 
el. Door was removed 
and a small radio fitted 
in compartment. New 
drawer pulls help dress 
up renovated oak chest. 
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‘OU have probably found-if you've 

shopped for new furniture lately—that 
the good pieces bring high prices. Lots 
of times, from the standpoint of quality and 
your pocketbook, you can do better at a 
secondhand store. 

Many older pieces of furniture are well 
constructed. The chief drawback often’ is 
the finish, which is usually in bad condition. 
That’s where you and a little elbow grease 
come in. Shop carefully for the furniture 
you want. Be sure the piece is sound—that 
it doesn’t have broken joints or splits in it. 
Standing in a dusty comer of a second- 
and shop, the small cabinet pictured here 
didn’t look like much. It had been covered 
with a coat of varnish and then a coat of 
paint. On top of that coat, drops of paint 
of several different colors had been spilled. 
Closer examination, though, showed it was 
very well built of rosewood. The oak chest 
that’s also shown was finished with var- 
nish and had an ugly, old-fashioned look. 

You'll find it easier to do the refinishing if 
you first remove all hardware—drawer pulls, 
hinges, knobs, locks. Otherwise, these are 
just obstructions to smooth sanding. 

Then start removing the old finish with 


paint or varnish remover. If possible, do 
this work outdoors. If done inside, be sure 
the room is well ventilated. Brush on the 
paint remover and when the old finish has 
blistered and wrinkled, scrape it off with a 
putty knife, If the old paint is tough and 
thick, you may have to apply two or three 
coats of remover to get down to the raw 
wood. On moldings and carvings, brush on 
remover and rub out the old finish with 
steel wool. A sharp stick is handy here, too. 

When you've taken off all the old finish, 
wipe down all surfaces with benzene or tur- 
pentine. Most kinds of paint remover leave 
residue that may affect the fini 

Fill all nail and screw holes with composi. 
tion wood. Now you're ready to sand the 
piece smooth. Use 4/0 garnet paper. After 
I'd removed the varnish and paint from the 
rosewood cabinet, I found that someone 
had spilled a stain on the top. The stain had 
penetrated the grain, and paint r 
wouldn't touch it. To erase such stains, sand 
the wood down as far as the stain has pene. 
trated. But sand the entire surface down 
evenly. If you sand only the stained spot, 
you'll have depression there. A belt sander 
does this job quickly. 


mover 


Before you go on to the finish coats, re- 
move all sanding dust with a brush or rag. 

You can start to put on the new finish 
now. There are many finishes you can use, 
depending on the kind of wood. The rose- 
wood cabinet was stained and then given 
several coats of paste wax, with hard polish- 
ing between coats. 

The oak chest was given a coat of flat 
white. This was sanded lightly when dry. 
Then the drawer fronts and top were coated 
with cream enamel. The trim, drawer sep- 
arators, and sides were enameled green. 

To dress up the oak chest, the door of the 


Original rosewood eab- 
inet, above, looked lik 


test piece from a paint 


factory. Besides coat of 
green, paints of differ- 
ent colors had been 
spilled on it. Note 


stained spots on door. 


Refinished cabinet, 
left, does duty as bed? 
side table, Shelves. in- 
side cabinet hold linens. 
After old finish was 
taken off with paint re- 
mover, cabinet was 
sanded and waxed. 
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Old finish, softencel by a coat of varnish re 
mover, was scraped from side of oak chest with 
¢-bladed putty knifc 


Top of cabinet was marred by stains that had 
penetrated grain of wood. Belt sander was used 
fo cut down top as far as stain penetrated 


= 
me 


After old vari 
it was sanded 
white. Th 


Raised wooden 
around keyholes in large 
drawers of oak chest 
were sanded down flush 
with fronts of drawers 
‘ Keyhole (at Tet) was 
plugged with composi- 
id tion wood before chest 
was painted. Nail holes 
were also plugged. 


rings 


jah was removed from oak chest 
nooth and given coat of flat 
n green cnamel was brushed on. 


compartment was discarded and a small 
radio placed in the opening. A piece of 
wood was cut and nailed to block the open- 
ing above the radio and ¥” quarter-round 
molding was used to frame the opening. 

Oak can be given a natural finish—that is, 
a transparent finish through which you can 
see the grain but one that will also take a 
polish. Since oak is an open-grained wood, 
you'll have to use a paste filler to fill the 
pores and form a level surface for the fin- 
ish coats. Fillers come in different shades. 
A darker filler is often used on oak to ac- 
cent the grain. 

Before applying the filler, brush on a coat 
of shellac diluted one part of shellac to five 
or six parts of alcohol. Follow the mixing 
ditections on the can of paste-filler. When 
the thin coat of shellac has dried, brush on 
filler with the gra After 15 or 20 minutes, 
wipe off excess filler with a rough cloth or 
burlap. Wipe across the grain. Follow this 
by wiping with a soft cloth. 

When the filler is dry, smooth it with 2/0 
steel wool. Brush on two coats of shellac or 
brushing lacquer, sanding lightly between 
coats. Then put on two coats of paste wax, 

The oak chest also could have been given 
a blond finish. First apply filler and while 
this is drying, mix a little color in oil with flat 
white paint. You can buy colors in oil at a 
paint store. Mix the shade you want slowly 
with the flat white until you get the desired 
effect. Brush this mixture on the furniture, 
After about 15 minutes wipe off all sur- 
faces. Let the paint film that remains dry 
24 hours. Rub it down with steel wool and 
apply two coats of brushing lacquer, using 
steel wool between coats. Finish with a 
couple of coats of paste wax. 

A higher gloss could be obtained on the 
small cabinet by giving it two coats of brush. 
ing lacquer and then two coats of wax. END 


Rosewood cabinet was cleaned down to raw 
wood. Stain was wiped on top of cabinet (be- 
low). When dry, wax was applied, 


Bandsaw Light Adjusts Self 


Hene’s a neat solution to the problem of 
g or lowering the bandsaw light when 
making cuts of various thicknesses. The 
bracket, or supporting arm of the light, is 
screwed to the top of the guide bar. 

When you raise the saw guide to take 
thicker work, the lighé goes up with it. 
Lowering the saw guide for cutting thin 
stock brings the light down with it. The 
light is always out of the way and always 
in the best position to illuminate the work, 

For additional convenience, the light 
may be wired in parallel with the motor so 
it only burns when the saw is running.— 
Herbert Pfister, The Bronx, N.Y. 


Lacquer Improves Jigsaw Job 

Wuen jigsawing intricate designs in ply- 
wood, you'll get cleaner cuts if you first 
coat the.surfaces with clear shellac and let 
it dry.—A. E. Ogren, Chicago. 


Flypaper Catches Bug Bait 

Ir you're stuck for bugs for fishing bait, 
try letting the bugs trap themselves. Take 
along a few sheets of flypaper and lay them 
on the ground. Weight the comers with 
small stones if the day is windy. Bugs 
don’t care where they land, and in a little 
while you'll find a variety of bait stuck to 
the paper—John Krill, North Lima, Ohio. 


Sprinkler Made from Beer Can 


A simpxe soldering job will convert a 
large, conical-top beer can to a decorative 
watering pot for house plants. Near the 
bottom, drill a %” hole in the side. Bend a 
piece of %” o.d. copper tubing to form a 
spout and solder it in, Solder the 1/16” 
thick by %” wide handle in place and enamel 
the can.—William B. Eagan, Louisville, Ky. 


Sanding Small Openings 


I vse a cotter pin 
1” long and a ¥” by 
3” strip of sandpaper 
to smooth small open- 
ings. One end of the 
strip is wedged in the 
legs of the cotter pin. 
The rest of the strip 
is wound around the 
pin in the direction 
shown and the other end of the paper glued 
down. This makes a sanding drum about 
%” in diameter. Then I chuck the end of 
the pin in my electric drill.—William A. 
Novak, Maywood, Calif. 


Shop Safety with Oily Rags 


Ir you keep oily SJ 
rags around your shop P= se We 
; 
chine tables and other van q 
exposed metal parts, rf a 
store them in a coffee 

ered when not in use ~ 

to avoid a spontane- Bee en 
ous-combustion fire. "= ins ee - 


to. wipe down ma- 
* 
can and keep it cov- "= 
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The ignition switch on the dash 
wasn’t even turned on, yet the engine 
of Ted's jeep was running fine. 


ner. had 


repair 
— s sid truck tarpaulin from the 


Then he had added to the mys 


To anyone who asked him a 
Gus replied with a pleasant smile and a 


speculation as to what was 


rumor that Gus was worki 
secret invention for the Gov 

Even Stan Hicks, 
completely in the dark. 


Gus would tell 


By Martin Bunn 


him nothing. All that Stan knew was 
that Ted Stevens, who'd served in the 
Army dur 
tive in our town’s National Guard unit 
had driven an Army jeep into the shop 
late Saturday night and hac ne into a 
long whispered huddle with Gus. When 
Stan showed up for work the next mor 
the curtain was up, and, ever since, 
s and Ted had been spendi a good 
deal of time behind it. Stan guessed that 
the jeep was behind the curtain too; he’d 


g the war and who was ac 


a eB 
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heard an engine running once or twice. 

“What gives?” Stan finally asked when 
Gus emerged from his curtained corner for 
lunch on Tuesday. “Why all the mystery? 
Can't you even let an employee in on the 
big secret?” ‘a 

“There's no big secret,” Gus grinned, 
“Haven't you heard that the National Guard 
units in this area are holding their annual 
training encampment over at Danesville 
starting this week end? Well, I'm just help- 
ing Ted Stevens get his unit's jeep in shape 
for the maneuvers.” 

Stan knew Gus Wilson well enough to 
know there wasn't much use asking more 
questions, so he let it go at that. 


Curtain and Jeep Disappear 


On Wednesday morning, the “iron cur- 
tain,” as Stan jokingly had got to calling 
it, was gone. So were T id the jeep. 
They had disappeared as quickly and mys- 
teriously as they had appeared. 

Stan had pretty much forgotten the whole 
thing when, about 10 days later, Gus made 
a suggestion: 

“How about driving over to Danesville 
with me this morning, Stan? Understand 
the Guard is putting on quite a show, and 
I think we ought to see it.” 


Make Trouble Pay 
Ho 


1. Popular ‘Science, 353 Fourth Avenue, New 
York 10, N.Y. 
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“But what about all this work that’s 
stacked up?” put in Stan. 

“It'll keep,” Gus assured him. “Besides, 
it'll do Joe Clarke good to get his nose out 
of those books and hold down the fort for a 
few hours. Wipe that smudge of grease off 
your nose and let's get going.” 

“Okay, boss, if you say so,” Stan agreed 
as he clambered into Gus’s car. Watching 
the boys in khaki put on a sham battle 
might be fun—anyway, it was better than 
greasing cars on a nice summer morning. 

When they drove into the Danesville 
camp, hundreds of visitors from the nearby 
towns already were wandering over the 
reservation. The show turned out to be a 
series of scattered demonstrations, with signs 
directing visitors to go from one to an- 
other. At one spot, several squads of guards- 
men were building road blocks and tank 
traps. Close by, others were demonstrating 
chemical-warfare tactics. At a third, a crew 
was simulating the firing of a World War II 
antiaircraft gun. Stan really began to get 
interested. 


Gus Leads The Way 


Gus, however, paid little attention to any- 
thing until he spied a sign that read, “Ve- 
hicle Waterproofing Competition.” An ar- 
row pointed down a hill that led to the shore 
of a fair-sized lake that was part of the 
camp. 


is us,” he said as he led the way. 

When they reached the lake, Stan saw 
five Army cars, their engines running, lined 
up on the pebbled beach. There were three 
jeeps, a carryall, and a scout car. Gus and 
Stan found a spot on the hillside where they 
could get a good view. They had just about 
settled themselves on a couple of rocks when 
a loudspeaker boomed forth: 

“Ladies and gentlemen. You are about 
to witness a unique exhibition and contest. 
Each of the five National Guard units tak- 
ing part in this two-week training program 
has been asked to enter one Army vehicle 
in this competition. Each unit has prepared 
their vehicle for underwater operation. This 
procedure was common practice in landing 
operations during the last war. . .” 

Then the voice went on to explai 
on signal the drivers, wearing bathing shorts, 
would drive their cars into the water until 
they were fully submerged, except for the 
drivers’ heads and the extended exhaust, air- 
intake, and gas-tank-vent stacks, and would 


[Continued on page 218. 


"BOTTED LINES’ 
SHOW LOCATION 
‘OF THE PAD 


Pad Lengthens Battery Life. A 
rubber pad placed under a battery will pro- 
tect it from jolts and jars on rough roads. 
Even if the hold-downs should loosen, the 
rubber pad will keep the battery from be- 
ing damaged by the jouncing. 


UNSCREWING 
INACCESSIBLE 
NUT 


Bent Wrench Fits Tight Spot. 
Richard D. Briggs, of Spencerville, Ohio, 
reports that a wrench like this is one of his 
most useful tools for working in narrow 
quarters. To be bent this way, the wrench 
must be the stamped kind. 


PIECE OF CARDBOARD 
WITH PASS PASTED ON, 


HOLDS SPRING 
ANE CLIP IN PLACE 
Clip Keeps Pass in Place. If you 
must display a window sticker or card of a 
temporary nature, for instance a parking 
pass at a factory or beach, an easily made 
clip will permit quick placing and removal. 
Cut the clip from springy sheet metal and 
paint it to suit the car. Attach it by one 
of the windshield-molding screws. 


Turn the 


ge, please, for four more auto 


Removing 
If a car is steaming, thi 
lead to nasty burns. For his own protec- 
tion, Marion L. Rhodes, of Knightstown, 
Ind., rigged up the tool shown above. The 
leather strap is looped around the cap and 
pulled snug. The long handle puts the me- 
chanic a safe distance away from the steam. 
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Protecting 
Genthner, of Troy, N.Y., has found that a 
rubber toilet-tank valve provides a good way 
of protecting the trailer-hitch ball on his 
car, A light chain attaches the ball to the 
bumper of the car. 


wr BRAKE DRUM WELD 


Old Parts Make Shop Lamp. 
Using scrap parts found in any garage, you 
can quickly make a shop lamp like this one, 
builtin Wilmer D, Crago’s shop at Red 
House, W. Vi 


The bent bolt in the pipe 
the height easily. 


Disk Covers Spring Oil Hole. If 
your car has metal spring covers, a metal 
disk attached as above will keep grease 
from oozing out after lubrication. Cut the 
disk the size of a half dollar. Fasten it with 
a metal screw. Turn the screw tight to keep 
it over the hole, and loosen it before greas- 
ing the springs. 
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DIRT AND WATER, 
ENTER HERE 


OIL-SOAKED AND 
SWOLLEN HOSE 


s 
Cover Protects Brake Cable. On 
the older Fords, dirty and sticking parking- 
brake cables sometimes give trouble. As in 
the top sketch (1), dirt and water in the 
conduit may interfere with brake release. 
To prevent this, split a piece of rubber tub- 
ing and clamp it to the conduit (2). Soak 
it with oil to lubricate the cable. 


An Ignition 
Timing Light 
for a Dollar 


& ORDINARY neon glow lamp can be 
turned into a timing light that will let 
you adjust your car's ignition with great 
precision. It won't be as bright or as fancy 
as the kind garages use; but it won't cost 
ten or fifteen bucks. You should be able to 
make it in half an hour for less than $1. 

Suitable glow lamps, obtainable in elec- 
trical and radio supply houses, are the NE-40 
and the NE-42. Both are three-watt lamps, 
the former fitting a standard household 
socket, the latter a double-contact, b 
type auto socket. If you use the 
you'll get the most light by connecting it so 
the outer electrode is the one that flashes, 

Rig up a small can as a reflector s! 
A copper-tubing handle lets you spot the 
lamp close to the timing marks without get- 
ting your hands too close. Use he: 
sulation; spark-plug voltages can bite. 

Finish off the leads in alligator clips. One 


red. Pick a can of small diameter 
so itll Bf in tight engine spaces. Sketch at 
right shows how to mount two types of lamps. 


Solder battery clips to wires 
handle with of garden 
hose or by wrapping with electrician’s tape. 


goes to the No. 1 plug and the other to 
ground on the engine. For visibility, rub 
chalk on the timing marks, which may be on 
the flywheel, harmonic balancer, or lower 
fan-belt pulley, depending on the engine. 

The NE-40 lamp has a built-in resistor 
that lets you also use it on a 115-volt line 
for such other jobs as checking phono 
speeds. The NE-42 doesn’t have one. END 


For instance, with a 


Light has ae uses. 


stroboscopi will enable you to regulate 
i phasceacli temisblatad stern above 
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Lightweight 
Tip Over or Wobble 


You find lots of uses in your home for 
this sturdy stool. 

All parts are cut from %” plywood. Di- 
mensions are on the photo. You can suit 
yourself about the curves on the edges of 
the two vertical supports, but cut them so 
the front feet project 4” beyond the front 
edge of the lower step. Cut the step plates 
to size and bevel the corners. Notch the 
lower step to fit into the two supports. Sand 


Touch Opens Cabinet Latch 

Tis latch—made by the National Lock 
Co., of Rockford, Ill.—is invisible from out- 
side the cabinet. No knobs or pulls are nec- 
essary. The latch holds the door shut but 
when you touch the door, the latch releases 
and the door springs slightly ajar. It is in- 
stalled with the strike on the door and the 
latch is screwed inside the cabinet—under a 
shelf or on the side of the cabinet. 


Caliper Made of Plastic 


Picruren below is the first caliper to be 
made of plastic, according to the Plastic 
Measuring Tool Co.. of New York City. 
Retail price is $1.29. The maker says the 
instrument accurate as a steel one. It 
has a tolerance of 002”. The metal rod 
measures depths. Inside, outside, and step 
measurements also can be taken. 


all pieces thoroughly and assemble with 
finishing nails, countersunk and plugged 
over with composition wood. Finish with 
shellac or varnish, Or, if you prefer a color, 
give the stool a coat of flat white and then 
a coat of enamel. A: added touch, lino- 
leum or rubber may be cemented to the 
steps.—Roland Cueva, Newport Beach, Calif. 


Valve Fits in Hose Line 

Laws sprinklers are easy to adjust with 
this valve (pictured below) in the hose line. 
Placed just out of sprinkler range, you can 
accurately control the spray—even if you 
can't see the sprinkler from the faucet at 
the house. Turning the knurled center sec- 
tion operates the valve. Such a valve was 
suggested in I'd Like to See Them Make 
(PS, May 50, p. 234). It’s priced at $3.50 
by Jetro, Inc., of Bay City, Mich. 
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rand set 
sail for a neatly trimmed 
lawn, The mower s 

itself—you just 

for the stroll, In five min- 
utes the ai d motor 
can be taken off and the 
propeller unit attached to 
convert the power plant 
back into an outboard, 


We Mow 
Our Lawn 
with an Outhoard 


By HW. W. Bull 


HAT can you do if you want a small 

outboard motor and a power lawn 
mower—and can't afford both? Stymied by 
the budget, it looked as though we'd have 
to wait for one or the other. 

Instead, we bought a little air-cooled out- 
board for less than $60 and a 17” muse! 
pushed lawn mower for $30. We rigged the 
motor so that it drives the mower but can 
be detached for boat use. Now we have 
happy sailing on the water and on the lawn. 

Our 1%-hp. outboard can be separated 
from its propeller unit by unscrewing four Sheet-metal guard cove 


the 
ga cur lifted by raising mower handle, tightens the 
bolts. ‘Then we attach it to a matching  {ftf4),by raising mower handle, tightens the 
steel plate on the mower. The exhaust wise for storing mower with handle up. 
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lines up with a section of pipe welded to 
the plate and leading to a T muffler under 
the plywood platform. The engine itself 
weighs only 13 Ib., and the switch is easy 
to make. It takes only five minutes, 

A splined shaft with a 2” V pulley runs 
through the mounting plate to engage the 
motor shaft. The V belt drives a 5” pulley 
and, through a leather-faced clutch and a 
pair of bevel gears, a sprocket from which 
there’s a chain drive to another sprocket on 
Homemade muffler consists of T pipe perfor- the mower ree]. The gear, clutch plate, and 
ated at ends, Frozen-orange-juice cans bolted pulley all rotate freely on a stationary spin- 

pipe have open ends facing inward. T die set into a bearing socket below and held 
are squeezed at bottoms to arrow slots. in a bracket above. A spring pushes the 
clutch faces together, 

Slippage in the clutch protects the motor 
from shock damage if something jams the 
blades. Operating clutch control is by an 
idler pulley that normally leaves the belt 
slack until the mower handle is raised to 
walking position, when a lever moves the 
idler to tighten the drive belt. 

The motor turns the reel, and the reel 
tums the wheels through the original 
pinions inside. At 2,500 engine r.p.m., the 
mower moves at a reasonable walking 
Motor slips onto a splined shaft in mounting speed, Should it get away from the oper- 
plate, A ball bearing mounted on a slotted {forthe handle will drop and disengage the 


wooden bracket tightens the belt as mower . 
handle is raised to walking position. idler, cutting off the power. END 


Pipe 

A tencrH of steel pipe protects the pad. 
lock of the gate at right from trespassers. A 
hole was cut about one-quarter around the 
pipe to take a 2” by 4” steel bar that was 
welded to the railroad-iron gate. The steel 
bar was drilled for the pin and the pin was 
drilled for the lock, With the lock in place U 
it’s very difficult for anyone to reach the 
lock with a file or hacksaw, and yet it can 
easily b locked with a key. 


Protects Gate L 


STEEL 
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3 Concrete Tools for 20 Cents 


AN AMATEuR’s concrete work often looks 
th 


bad because he lack: proper tools, I 
made my own three finishing tools—surfacer. 
edger, and creaser—with 20 cents worth of 
material. I bought 4” wide scraps of 20- 
gauge-steel, which had clean edges cut on 
big shear. All dimensions and shapes are 
shown on the drawings. Screw holes in the 
blades were countersunk so that the heads 
of the screws used to attach the hardwood 
handles would fit flush—Harold Jackson, 
Kankakee, Il. 


ke Your Own Tweezers 

Jeweters and modelmakers will find 
spring tweezers handy for gluing or solder- 
ing small parts. Make them by gripping a 
loop of spring brass or steel wire in a vise 
and twisting it with a large nail. Then bring 
the ends back through the loop to form the 
jaws of the tweezers, as shown below. The 
jaws may be flattened, bent at right angles, 
or looped to suit the job at hand.—John 
Burroughs, Tacoma, Wash. 


Power Sander Made Quickly 


A SANDER suitable 
for small jobs on 
curved surfaces can be 
made in a jiffy with J 
the parts above. At- 
tach a large disk of 
gamet paper to a X” 
electric drill. Cut the 
head off a 4” bolt so 
that it will fit in the 
drill chuck. Then place the sandpaper and 
the top of a coffee can, or some similar lid, 
on the bolt between nuts and washers. The 
rim of the sandpaper projecting heyond the 
lid will bend for work on curved surfaces, 
but will not tear or crumple if handled care- 
fully. Center the lid and paper accurately. 
V. Reyner, Townsend, Mont. 


Rod Rolls-On Building Paper 


A nop like th 
good as an ext 
of hands when you 
put up building paper. 
Serving as a spool for 
the roll, it keeps the 
wind from tearing or 
wrinkling the paper, 
and helps you keep it 
straight. 

The rod can be a 
12’ length of 1” by 
14” lumber, with a 
10” crosspiece of the 
same material fastened 
to it with a single nail to support the roll of 
paper at whatever point you want’ it. A 
spike driven in at an angle through the 
long member about 2” from the top will 
serve as a hook to hang the assembly from 
the rafters plate or the eave. By lifting the 
hook clear from the plate and unrolling the 
paper a few inches at a time as you need it 
(see photo), you can easily keep the paper 
under control—D. W. R. McKinley, Ot- 
tawa, Canada. 
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36” high and it folds lat for storage between 
the wall and refrigerator or in any other 
narrow space. IF yon want to adapt it to a 
30” table, just make the legs shorter. 

You'll find the stool both easy and inex- 
pensive to build. The legs are cut from one 
piece of 1” by 12” by 26” stock. By making 
two diagonal cuts, all three legs are formed. 
One-inch solid stock can be substituted for 
the 4” plywood seat if the seat is strength- 
ened by heavier crosspieces. 

Two pairs of 3” strap hinges, a 2” angle 
bracket. and a few screws supply all the 
needed hardware. The cleats and leg- 
spacing panel are glued and screwed. Cut 


P 
the angle bracket to lock under one cleat— 
Robert Hoppough, Encino, Calif. 


\ Wrench Sets Have } 
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gnetic Holder 

Feature of this wrench set is the 8” 
permanent-magnet holder that is easily 
screwed to a wall, workbench, or tool chest. 
The manufacturer, the Billings and Spencer 
Company, of Hartford, Conn., supplies 
chromium-plated wood screws for mounting 
the holder. The wrench sets are available 
in open-end and combination patterns. 
Open-end sizes (pictured at left) range 
from %” to XK’. The combination pattern 
sizes run from 7/16” to %”. 


Built by 
PS Readers 


Twins in Family. The Krieg brothers, 


of Coeur d’Alene, Idaho, found that their 
No. 7 midget car was so popular with the 
youngsters they built No. 9 to give it some 
competition. The two cars are similar in 
everything but details, A %-hp. rear-mounted 


Tractor Though he 
built it for his young son, Thomas Mc- 
Kenzie, of Pinehurst, N.C,, has found many 


grown-up uses for this little tractor. He says 
that it has the pull of a mule, and he's often 
put it to work hauling topsoil, wood, and 
coal, as well as for plowing the garden. 

ts from at least four cars went into 
the tractor. There's a little bit of Chevrolet, 
Ford (Models T and A), and Dodge be- 
tween the wheelst The engine’s from a motor 
scooter. Some of the tractor's features are 
separate rear-wheel brakes (an aid in tum- 
ing), three-speed transmission, kick starter, 
hand throttle, and an auto-type clutch. Top 
road speed is 10 m.p.h. 


Versatile Two-Wheeler. A power 
take-off makes this homemade tractor a 
particular handy implement to have around. 
The 1-hp. air-cooled motor is located up in 
the open so that its drive shaft can easily be 
linked to a rotary snowplow, circular saw, 
or other machine. John W. Foss. of Los 
Angeles, built the tractor and uses it for 
plowing, harrowing, and cultivating. 


engine is V-belted to a countershaft that 
has a positive-drive clutch, and a chain from 
the countershaft drives the right rear wheel. 
Steering gear is revamped from Model-T 
Ford . Each car is about 5% feet long, 
and weighs 135 pounds. 


Pedals Paddle. This cate wives Do- 
lores of Farmingdale, N. 

unusual ride. Her father, Wil 
this water bike from some 
floats and an old bicycle frat 
and platform are joined by 
Bike pedals linked to boat paddles drive the 
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How we replaced a jumble of cabinets 
with a planned combination that gives 
us home entertainment at its best. 


By Richard E. Prentice 


PS photos by . W. Morris 


We Built 
aFamily Theater A 
in Our Living Room 


A SOME THEATSN corner turned our parlor into a place with 
built entertainment for the whole family. We've combined 
the best in radio, television, and record-playing units in an arrange- 
ment that makes them all look as if they belonged. And best of all, we 
got rid of the rabbit warren of tangled wires and unmatched cabinets 
and boxes that had been cluttering up the room. 

It all started when I bought an automatic record player—the kind 
that handles both standard and long-playing recorts. Holding the 
changer under one arm and a bundle of records under the other, I 
trudged happily into the house. My wife and two young sons crowded 
around, With a dramatic flourish I started to unpack the new treasure. 

4 hard to be dramatic when you have to unpeel a dozen card- 
board wedges, but I finally got the changer and records propped up 
on the coffee table. 

“There,” I said proudly, and looked into Jane's face, expecting to see 
a smile of pleasure. 5 

If she felt like smiling, she concealed her feelings successfully. She 
frowned at the record player as if it were something designed to pro- 
duce smells instead of sounds. “Where are you going to put it?” she 
asked in a flat voice. 

“Oh, on top of the radio, or television set, or . ..” 

“Or nothing! That precious junk of yours has made a shambles of 
this room.” After the manner of most wives, mine was pretending that 
everything she didn’t like belonged to me. 

But she had a point. Radi a phonograph, might be fun to have. 
but they looked a mess. I realized that we'd need extra space to store 
records, And deep down in my heart I was harboring a yen for a tape 
recorder. I didn’t mention that. Instead I said: 

“Why don’t we build a cabinet—combine everything in one unit?” 

As I looked around the room, Jane said nothing to dampen my 
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enthusiasm. When I came to my senses a 
few hours later, I realized that she must have 
had that in mind from the beginning. She 
grabbed up my suggestion like the last man 
at the boarding-house table. Suddenly she 
turned all smiles, produced a pencil and 
paper, and started making plans. 

Jane has a nice sense of design. She also 
has a feminine approach to technical details: 
if they get in her way she ignores them. Her 
first plan was compact. It looked like a 
dream on paper. I felt obliged to point out, 
however, that in order to make things fit 
we'd have to trade in our TV set for one 
with a 3-inch screen. We would also have to 
listen to the radio via headphones since she 
had neglected to allow space for that nasty 
old loudspeaker. 

She then tried a new approach on a much 
grander scale: everything was to be built 
in and concealed. Timidly I suggested that 
our next-door neighbors might object to 
having the back of our television receiver 
project 8 inches into their dining room. (We 
live in an attached house.) 
ared at the walls for a few minutes. 
” Jane said at last, “why don’t you 
make a list of the technical requirements? 
Then I'll design cabinets to fit.” 

That sounded like good sense to me and 
I told her so. “But,” I added, “there’s no 


Rear view of speaker mounting board shows 
the woofer (big speaker), tweeters, a new out- 
put transformer, and cross-over network. 
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Here's the assembly after we added the 
speaker cabinet, My wife thought it improved 
the sound but didn't help the appearance, 


point in going to a lot of trouble and ex- 
pense over something that we'll grow tired 
of in a year. Let's make this a really first- 
rate job. 

“Agreed,” replied my wife. “Where do 
we start?” 

“With the sound system. It’s pretty good 
now, but we can make it better.” 

To explain why I wanted to begin with 
the sound, I have to tell you something 
about the parts of our helter-skelter col- 
lection. 

First, there is our AM-FM radio and 
phonograph amplifier. It's an_ excellent 
job, capable of faithfully reproducing the 
full musical range from the rumble of the 
lowest bass drum to the airiest tinkle of 
the triangle. We'd bought the radio-ampli- 
fier chassis by itself and I had installed it in 
an old floor-model radio cabinet. 

The bottom of the same cabinet held my 
loudspeaker system. I called it a “system” 
because it inclided a 12-inch speaker, a 
double-horn “tweeter,” and a cross-over net- 
work. A large speaker can handle bass notes 
efficiently, but doesn’t do as well with treble 
tones. The tweeter can handle the treble 
but not the bass. The job of the c 
network was to separate music into i 
and high frequency (bass and treble) com- 
ponents, and feed each to the proper horn. 


AS"BEVEL 


Jo sulr 
TWEETER 


A reflex cabinet like this would make almost a 
Dimensions are for a 12-inch speaker. Total volun 
We added the molding strips to conceal irregula 


The sound that came out of the speakers 
was almost—but not quiet—perfect. Vibrant 
bass notes didn’t have the full realism I 
could have wished for, and when we turned 
the volume up loud, sound filled the room 
but always seemed to be coming from one 
point—the loudspeaker. 

Wait. I know—where did I expect it to 
come from? Well, I wanted sound to fill the 
room without seeming to come from any- 
where. What's more, I knew how this could 
be achieved. A reflex speaker cabinet 
mounted high in one corner of a room has 
the effect of diffusing sound and giving bass 
notes richness without juke-box boominess. 

To keep up my end of the bargain, I dug 
into a few textbooks and finally handed 
Jane this list: 


Requirements for the Speaker 


1. Size: A cabinet for a 12-inch speaker 
needs a minimum volume of 6 cubic feet. 
Make it larger if you can 
Material: The box has to be solid. If 
it’s flimsy, the boards may vibrate and cause 
distortion. Figure on lumber at least % 
thick. Also, the box has to be lined with 
sound-absorbing material. We can use that 
old rug cushion in the basement 

3. Location: If possible, make the cabi- 
net face the longest dimension of the room. 


CUT AWAY PICTURE MOLDING 
TO TAKE PANEL AND MOLDING 


any radio sound better. 
is over 8 cubic feet. 
rities of the wall, 


4. Construction: A 
triangular cabinet has 
the advantage over a 
rectangular one of 
having fewer parallel 

This mi 


resonance 


surfaces. - 
mizes false 


caused by wall-to-wall 


reflection inside the 
box. 
At the bottom of the sheet I drew a 


sketch of the speaker-mounting board, show- 
ing position and size of the openings that 
would be needed. 

On the strength of points 3 and 4, Jane 
decided to angle the box in a corner of the 
room. First she scaled a couple of sketches 
Then she produced some large grocery car- 
tons and supervised while I made a card- 
board mock-up. At her direction I whittled 
a little here and there until she declared 
herself satisfied with the proportions. We 
then rounded off the dimensions and drew 
up plans for the 8-cubic-foot box you s 

I used %” plywood, glued and screwed 
the sides, top, and bottom together, and 
fitted the front. Since we own our own 
home, I mounted the box by screwing the 
sides to the wall studs. I cut away the mold- 
ing trim that runs around the ceiling so the 
cabinet would fit flush. We then sliced up 
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Double-hinged folding doors conceal two rec- 
ord players and a fecand- oan shelf. The 
players ride in and out on ball-bearing slides. 


the rug cushion and used it to double-line 
the interior. 

After we got the front panel screwed on 
we noticed several tiny gaps between the 
straight edges of the lumber and the irregu- 
lar contour of our walls. We concealed the 
gaps by tacking 1” strips along the edges. 

Jane was almost as delighted as I was 
with the result, She readily admitted that 
had never heard a radio sound so clear, 
arm, and lifelike. 

But she also pointed out with some justice 

that she had been shortchanged in the deal. 
Instead of reducing the jumble of cabinets, 
we had so far only succeeded in adding an 
extra one. 

“Okay,” I said soothingly. “Let’s get on 
with the job.” 

We then turned our attention to the tele- 
vision cabinet. “Here's what you have to 
allaw for,” I told her as I handed her this 
list: 


w 


Requirements for Television 


1. Location: The TV screen should be 
placed to allow the widest viewing angle. 
There has to be ample seating space in 
front, and the arrangement mustn't obstruct 
doors or passages. Windows should be be- 
hind the viewer, not behind the screen. 

2. Size: The cabinet should make allow- 
ance for future replacement with a color 
receiver or one with a larger screen. New 
sets are getting shorter and narrower, so 
figure the width and depth of our set, but 
allow several inches more in height. The 
screen should be slightly above the eye level 
of a seated person, that is, 35 to 40 inches 
from the floor. 
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I removed the front from the original TV 
cabinet and mounted it intact on the new panel. 
Tused the original brackets to hold it in place. 


8. Space utilization: An eye-level TV 
console has a lot of space that isn’t needed 
for the chassis. I think we need a shelf for 
record albums (at least 13 inches high). 
We might use the rest for the radio or 
record-player, or both. I suggest that we 
buy Dick an automatic player for 45-r.p.m. 
records. These players are easy to operate 
and almost foolproof. (Dick, our five-year- 
old, had already ruined two expensive per- 
manent needles by slamming them down on 
his records.] If he had one, we could ask 
him to leave ours alone. 

4. Accessibility: TV sets do break down 
and no serviceman likes to stand on his 
head to get at the chassis. Make sure all 
units are easily removable. 

5. Ventilation: The chassis gets hot in 
operation, so have space and vents for air 
circulation. 

For some time Jane regarded the list pen- 
sively. Once she suggested that I had made 
up some of the points just to spite her, But 
we let that slide. 

‘The first requirement seemed to point to 
the corner under the speaker cabinet as the 
logical place in our room. We stood the TV 
set in the corner and drew a line straight 
across. It measured 64 inches. That seemed 
much too big. We felt the screen would be 
lost in the middle of a panel that long. 

Jane did a lot of figuring, and I made a 
lot of cardboard mock-ups, but everything 
looked too big, dominating the room by its 
sheer massiveness. 

Finally she had two inspirations, The 
first was to run the front of the cabinet part 
way across the corner (40 inches, to be ex- 
act) and then break the ends in toward the 


fhe original TV speaker isn't needed in our 
new setup. I removed the speaker and the board 
‘on which it was mounted to improve ventilation. 


walls. The photos show what I mean. 

Her second idea concerned decoration 
rather than actual construction. It was to 
paint the speaker cabinet to match the 
walls. Thus the whole assembly would seem 
to fade back into the comer. 

With this much settled, the rest was fairly 
clear sailing. She proportioned the doors 
and shelves to accommodate two record 
changers and an ample stack of records, and 
decided that she wanted the unit faced with 
a blond, natural-finish veneer (the actual 
choice was a burled birch). She also pro- 
posed that we retain the entire front of the 
old cabinet as a mask for the picture tube. 

From her plans I made up working draw- 
ings and figured out the amount of. lumber 
I would need. “I hope the veneers match,” 
I remarked, as I completed the list of ma- 
terials. 

“You hope!” Jané exploded. “You go 
down to the lumber yard and tell them you 
want to pick out the pieces.” 

I laughed a tolerant, husbandly laugh. 
“You can't do that,” I explained. “They're 
not going to waste a day selling me a couple 
of pieces of plywood.’ 

But I went anyway. I expected the sales- 
man to give me the fish eye and a couple of 
cracks about guys who don't know what 
they want. Instead I found them patient 
and very helpful. They seemed to expect 
me to examine each panel and pulled out a 
great many for me to choose from. 

I’ve been building things most of my life 
but it had never occurred to me to select 
my own lumber. Jane took it as a matter of 
course. How ‘do women know these things? 

One other point about our installation is 


The TV set just slides into its shelf. Two 
headless bolts are threaded part way into the 
panel, They're held by wing nuts on the inside. 


FRONT VIEW 
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panel control all the units in 
the combination, Cabinet below is for storage. 


worth mentioning. Our excellent radio- 
phonograph and loudspeakers had spoiled 
my ear for TV sound. It's no secret that 
video receivers, especially table models, put 
most of their emphasis on picture. By con- 
trast with our radio, television sounded 
tinny and thin, 

So I called in the service company that 
maintains my TV set. They connected its 
sound output to play through the good am- 
plifier. The job was inexpensive, and did 
not affect our service policy. But it made a 
great difference in our enjoyment of TV. 

After the strenuous effort that went into 


I tacked strips to the inside walls of the 
radio compartment to act as stops for the pla: 
tic panel. No other attachment was needed. 


the television cabinet, I'm tempted to refer 
to the three remaining pieces as “inci- 
dentals.” But they're not incidental at all. 
¢ insists that the radio cabinet and two 
bookcases tie the corner together. By bal- 
ancing off the large center unit, they make 
it look smaller than it really is. 

At first we thought of placing the radio 
close up against the TV cabinet. Jane nixed 
that idea. Then it occurred to me that since 
all the sound controls are on the radio panel, 
it would be nice to have them at your elbow 
as you sat at viewing distance from the 
screen. 


This rounded-end bookease serves as an en 
piece along one wall, The wall has a setback 
near the staircase, so I notched the shelves to fit. 
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Two phono-selector switches connect the TV 
receiver and record players to the amplifier. 
Plugs permit easy removal of any unit. 


Jane agreed. I'm glad she did, because I 
have since discovered how convenient this 
arrangement is. When I’m watching a fight 
or some other TV show that doesn’t need 
sound, I can switch off the announcer and 
tune in some pleasant background music 
without stirring from my seat. 

I had very little planning to do in con- 
nection with these three pieces. They prac- 
tically dimensioned themselves. I cut out a 
plastic front panel for the radio and then 
just measured the chassis. Keeping the con- 
trols on one panel presented a bit of a wir- 
ing problem. As I mentioned before, we 
wanted each separate unit in the combina- 
tion to be easily accessible for servicing. 
Accordingly, I made sure that the wires 
running between the units were readily de- 
tachable, 


Plugs and Sockets Connect the Units 


In a job like this there are two types of 
wires to worry about: the 115-volt power 
leads, and the sound-output wires that go 
to the amplifier. Each unit has its own on- 
off switch, but I wanted to be able to turn 
off all power at one point. This isn’t just a 
convenience; it’s a safety feature. When the 
pilot light is off I know that there’s no pow- 
er in any part of the setup. 

Like most good radio-phonographs, mine 
has a feed-through power socket mounted 
on one edge of the chassis. This socket is 
controlled by the switch in front, and is put 
there to provide an outlet for the phono- 
graph motor. I plugged a multiple outlet 


A oh i a“ 
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Men—and woman—not at work. We now take 
our entertainment in solid comfort. The seating 
arrangement was part of the plan. Power, tone, 


into this socket and wired the two record 
changers and the TV set to the outlet. 
Switching off the radio automatically turns 
off the other units. Since the connections 
are made with standard plugs, there’s no 
difficulty about separating the pieces. 

Sound-output wires are handled similarly. 
Again, like most standard  radio-phono- 
graphs mine has a selector switch on the 
front panel. The switch has three positions, 
one each for AM, FM, and phonograph. A 
phono-input jack on the chassis is linked to 
the third switch position. 

To make this one jack serve for three 
plugs, I purchased two record-player se- 
lector switches, wired one to the jack, and 
made the remaining connections to the 
switches. All connections are of the jack- 
and-plug type. 

Before applying a finish to our cabinets, 
we gathered up a few leftover scraps of 
wood and experimented with several dif- 
ferent stains. Our final choice—Jane’s, I 
should say—was a light stain and several 
coats of wax, The stain darkened the wood 
very slightly and brought out the birch 
grain. We protected the stain with paste 
wax, rubbing each coat hard before apply- 
ing thé next. 

There's one other thing I should probably 
mention. Jane won't know it until she reads 
this, but I designed a couple of extra inches 
into the width of the radio cabinet. It leaves 
just the right amount of space underneath 
for that tape recorder I've had my eye 
on for a long time, END 


and volume controls are on the panel at the 
left: selector switches, in the bookcase next 
to the radio cabinet, are within easy reach. 
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Test Prod Clips to Wire 


Test-pnop tips that take hold of wires 
free your hands for soldering or making 
adjustments. The Klipzon prod. 
United Technical Laboratories 
Morristown, N. J., has a steel needle tha 
spring-held against a notched tip.  Press- 
ing down on the prod forces the needle 
outward until it engages the wire, as shown 
in the inset. A pull releases the prod. 


Nuts Waterproof Switch Shafts 


Leax-proor seals for switch and control 
shafts help keep moisture, dirt, and fumes 
out of electrical equipment. The water- 
proof assemblies above, called Sealnuts. are 
made in sizes to fit most shafts. Each unit 
consists of a neoprene cap and gasket and a 
nickel-plated brass nut. Sealnuts were de- 
veloped by Radio Frequency Laboratories, 
Boonton, N.j., to meet Navy requirements. 


182 Porutar science 


M5-VOLTS SPST SWITCH 


SSL, 


130-onm “ 
WATT VAMABLE SOMFD.S0-VOLT 
RESISTOR 


Hummer Helps You to Sleep 


Is your summer place too quiet at night? 
Some people find it hard to fall asleep with- 
out a lullaby of droning city noises, If you 
are one of these. a “sleep hummer” may 
help you catch up on your rest. This simple 
electric gadget produces a low-pitched, 
steady hum that tends to relax the mind 
and body. 

To make one, mount a bell transformer, 
loudspeaker, volume control, condenser, and 
ina small box, and wire the parts as 
shown in the diagram. (The condenser can 
be a 30- 50-mfd. dual electrolytic with the 
two sections wired in parallel). 

A sleep hummer may also be helpful in 
noisy places, for its soothing tone may serve 
to mask high-pitched, jangling sounds that 
might otherwise disturb your slumber.— 
H.G. son, Jr., Columbia, $.C, 


Rotating Electrical Connector 

Tis swivel con- 
nector permits elec- 
trical fixtures to rotate 
any amount in either 
direction without 
tangling wires or in- 
terrupting the current 
flow. The swivel con- 
sists of two freely ro- 
tating halves joined 
by a threaded flange 
and collar. Phosphor- 
bronze contact rings 


maintain electrical 
connection. Robboy 
Electric Mfg. Co., 


Cleveland. makes 2-, 
3-, and 4-wire swivels. 
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Lou Little, Columbia football coach. 
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George McManus, cartoonist. 


TV's Images 
Can Be 
Photographed 


PS photos by W. W. Morris 


HERE'S a new hobby awaiting you 
these days—making a scrapbook of 
TV scenes. Sitting comfortably before 
a television set, you can snap photos of 
celebrities, sports events, and pin-up 


Is. 
But to take such photos, you must 


Lynn Bari, Ken Murray, and TV pup. 


Actress Arlene Francis. 


know the tricks. A simple box ca 
won't do. Nor can you point a flash 
gun—as some unthinking characters 
ready have,done—and wind up with 
anything but a photo of the set and a 
blank scree: 

In TV photography you must work 
with the light from the screen itself. 
Since this isn’t ve in your 
shooting speeds hav . 
where between 1/5 and 1/25 second, 
and the lens must be opened wide, or 
almost so, 

Even if the light were brighter, the 
ure of a television image would 
limit your top speed to 1/30 second. 
In a television tube, all the sea iz 
lines forming a complete picture frame 
are repeated at the rate of 30 times a 
second. Any photo snapped at a speed 
faster than 1/30 second, therefore, 
would be only part of a picture—if you 
got anything at all. 

You use any nera with a 
ground-glass back that will focus down 


era 


ny- 


Dave Garroway of “‘Garroway-at-Large.”” 


‘Sea 


A bit of action during a roller derby. 


Chorus scene from ‘Show of Shows.” 


Arthur Godfrey and his famous uke. 
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Focus on test pattern 
before program begins. 
TV photos on precedin, 
pages were taken with 
Kodak Reflex II, right. 
A Chess United +2 por- 
trait lens was used on 
its £/3.5 taking lens. 


A piece of ground 
glass in the exact plane 
of the film, below, pro- 
vides exact focus and 
framing if you use a 
folding camera. After 
focusing, load your film 
without moving camera, 


to two feet or so. Lacking that, you can put 
a portrait attachment on a twin-reflex or 
folding camera, The object is to get 
close enough so the image of the television 
screen fills the negative. If there’s a 
shiny metallic border around the screen, 
mask it with black tape. In some sets, this 
border is at an angle and may reflect enough 
light to weaken the contrast 

Set the camera on a sturdy tripod and 
focus on the test pattern before the pro- 
gram begins. Adjust the television image 
to normal contrast, that is, one with a full 
range of tones—the same sort of image you 
would want for viewing. 

If you are using a twin-reflex or fold- 
ing camera, remember to compensate for 
parallax while setting up the camera. Use 
Super XX or other very fast film. 

All the accompanying television photos 
were taken on a 10-inch screen with one 
of two camera settings—either 1/10 second 
at £/4, or 1/25 second at £/3.5. If your 
camera has an £/4.5 lens, 


1/10 second 
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will probably be as fast as you can shoot. 

At any speed, exact timing in snapping 
the shutter is essential. With the shutter 
cocked and your finger on the trigger, wait 
until your subject reaches the end’ of a 
sentence. Then shoot. In almost all 
cases, a speaker or singer will remain mo- 
tionless at that point for a brief interval. 

Develop your film a third longer than 
the usual time you would give it. This 
builds up the contrast and. saves many 
negatives that otherwise would yield only 
the flattest of prints. If you take your 
film to a drugstore for processing, find one 
that will do this for you. 

With television negatives, you can’t ex- 
pect extreme enlargements. But your best 
should easily blow up about three 
if carefully handled. END 


cx will pay for photos 
of images on your TV screen. Twenty- 
five dollars will be paid for the best one 
received before Sept. 30, 1950, $15 for 
the next best, $10 for the third best, and 
$5 for each additional one selected for 
publication. On the back of each photo, 
write the name of the TV station and 
program, the date and time of day you 
took the picture, exposure data, kind 
of camera used, and your name and ad- 
dress. Send negatives with all photos to 
TV Photo Editor, Popular Science, 353 
Fourth Ave., New York 10, N. Y. Pictures 
and negatives cannot be returned, unless 
stamped and addressed envelopes are en- 
closed. The editors’ selections will be 
final and will be based on subject matter 
and technical quality of the photos. 


Twin-Image Cap 
— Sharpens Photos 


B* INSTALLING a simple, homemade 
accessory on a twin-lens reflex camera, 
you can focus it by merging two imag 
much as you would with a costly split- 
image rangefinde: 

The accessory is a two-holed cap mounted 
on the focusing lens. While a subject is out 
of focus, the cap throws two overlapping 
images on the ground-glass viewer. When 
they merge, focus is perfect. 

You can quickly test the cap’s effect. Put 
a strip of opaque tape across the middle 
third of the focusing lens. This splits the 
light into two beams. When your camera 
is in focus, these two beams will converge 
into one—and you see a single image in your 
viewer. When it is out of focus, however, 
the beams converge ahead or behind the 
critical point, and you see two image: 

Photographers sometimes use the 
trick to focus enlargements. For instance, 
a narrow strip of tin bent and clipped tem- 
porarily across the center of the enlarger 
lens produces a twin-image effect. 

The cap shown in the photos was made 


ame 


isis Lens On. 


Half-moon openings. are. best bec: 
pass more light, but drilled holes are easier to 
make. Cut edge as at top and crimp over lens. 


DeABOUTIS LENS DIA. 


ise_they 


Fitted on viewing lens, cap shows two images 
on ground glass—until subject is in focus. 


by cutting a disk from thin aluminum and 
then notching and bending the edge. Felt 
cemented inside the rim prevents damage 
to the lens barrel. A thin glass disk ce- 
mented in the c keep dust from the 
lens, A piete of filter gelatin or colored 
glass over one of the openings will make 
one of the double images a different color. 

It's best to place the cap so the images 
are seen side-by-side rather than one above 
the other. Focus on a vertical line—Walter 
E. Burton, Akron, Ohio. 


What you see. If subject isn’t in focus, it shows 
double lines, as at left. To focus, you move 
lens until lines merge as at the right. 
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Ball Calipers. 
The flat ends of inex- 
pensive inside calipers 
make it hard to get 
really accurate read- 
ings, especially in 
small bores. I cut a 
little from each tip and soldered on a %” 
bearing ball, being as sparing of the solder 
as possible, Because of the true radius 


a 
¢ Bores Holes in Tube. Thi 

walls, a curved starting surface, and the 
difficulty of holding the job make it hard to 
get clean large holes in tubing. Here's a 
good way to do it in the lathe. 
Chuck a piece of hardwood and tum a 
bbet on it to fit inside the tube. Drill a 
center hole in the wood for a bolt. Then 
clamp the tube on the compound rest as 
shown, with shims if necessary to bring the 
hole fer to lathe-center height. Drill a 
Il pilot hole, open out with a larger 
drill, and finish with a boring tool as in the 
photo, adjusting the bit in the bar to bore 
the desired radius. Lock the gibs on both 
cross slide und compound to prevent chat- 
ter.—Joseph Tracy, Manhattan, N. Y. 
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and high polish of the balls one can, after a 
little practice, measure within a thousandth 
of an inch.—J. O. Devau, Derby Line, Vt. 


Threading Tool 
ts Itself. If you 
grind one side of a 
forged threading tool 
at an angle of 30° to 
the point, as shown, 
you won't need a 
threading gauge to set 
it up. Just clamp it 
with this side flat 
against the chuck face 
or faceplate, and the 
cutting point will be 
square to the axis of 
the work.—J. B. King, 
US. S. Wright. 


Locking Planer Gauge. When 

used for setting heavy sine plates, a planer 

gauge tended to slip its adjustment. To 

overcome this, a 7/16” hex nut was made 

up to replace the knurled clamp nut. Tight- 

ened with a wrench. the hex nut held se- 
Henry Seccik, Los Angeles. 


Baking Pan Catches Chips. As 
shipshape as the big oil pans used under 
industrial lathes, a good-sized aluminum 
cookie tr akes it a cinch to clean under 
your lathe. It also helps keep chips off the 
floor. Cut a slot in from one edge to fit 
around the headstock pedestal. Drill and 


Save Your Old Taps. Just because 
taps are worn out is no reason to throw 
them away. There is good steel in them. 
Ground to a point, they make fine center 
punches.—Warren Norcross, Philadelphia, Pa 


Le 


for setting up tool- 
's buttons on the lathe if you have no 
dial indicator. Tum a cap with a small 
nter hole in the face to a snug fit over 
the button. Such a cap can also be used 
with a center finder for setting up work on 
the milling machine or radial drill—Jesse R. 
Lucas, Michigan City, Ind. 


file a keyhole at the other end to engage a 
screw partially driven into the top of the 
bench or stand. This makes the tray easy to 
remove for dumping, but holds it in place 
with no danger of tipping. Cut the keyhole 
so that a pull is required to free it—Herb 
Pfister, The Bronx, N. 


Dovid bimnse ae Bi You'll get a hole d 
true on the diameter of a ball every time 
with th mple jig. As dimensioned, it 

kes balls up to 7/16”. A steel block i: 
drilled and tapped as shown. The ball is 
clamped in this with a eap screw that has 
Lig nccurately | center 


Monsey, N. Y. 


© hl s Kept Out. 

‘eep drill chips 
nt of a closed hollow 
body in which a hole 
must be made, put 
some heavy gear oil or 
molasses on the drill 
point. Break through 
as gently as possible. 
Will Thomas, Ken- 
more, N. Y. 
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I'd like 
to see them 
make... 


Rubber gloves with pads. One interchange- 
able; snap-on pad could be sponse rubber for 
washing; another could be {oth for dusting; 
while third could be lamb'r wool. for polish: 
ing.—Arthur Miller, North Bergen, le 


| 


Small rubber-tired wheels of various sizes. Hex-shaped dies. If they were shaped like a 
‘These would be used as replacement wheels for he stead of round, rethreading dies could 
toys when children break them. You'd be able be with a wrench instead of a diestock. 
to salvage many an otherwi ess toy.—] "d be easier to work in tight spots.—Walter 
8. R. Winchester, Tacoma, Wash. roop, Madisonville, Ky. 


Transparent cement for laying glass bricks. Safety latches for the front seats of two-door 
These would greatly improve the finished ap- cars. In case of a sudden stop or accident, a 
pearance of a glass-brick wall. Maybe a silica- rear-seat passenger woudn't—if thrown forward 
ase cement could be used to do the job— —force a front-scat rider against the dash—Lee 
George Wagenliauser, West New York. N.J. A. Wilhite, Marshall. Mo. 
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Repair That 
Broken Blind 
Yourself 


SUDDENLY a rain squall 
blows up. You run around 
closing windows. As you pull 
at the control cords of a 
Venetian blind with one hand 
and tug at a window with 
the other, there's a sharp 
snap. And you find yourself 
holding a splintered slat. 
Stop a minute before you 
phone the repairman. A re- 
placement slat costs very 
little and installing it is al- 
most as easy as slipping a Caught when the window was closed hurriedly, this center 


seve blade th younwaenr, slat was snapped off, but damage isn't as bad ‘as it looks. 
Here's how: 
Turn up the bottom bar. You'll see that Reach up between the top bar and the 


the ends of the tapes are held by staples top slat and pull the cords up out of the 
or tacks, Pry them out. Then you'll find slots in the slats. Now you can pull the slats 
that the ends of the cords are knotted and off the crosspieces of the tapes. Take out 
that the knots fit in counterbored holes. the top slat and put it in place of the broken 
Untie the knots and remove the bottom bar. one. Slip the new slat in place at the very 


—— 
To get to ends of cords that control raising 
and lowering of blind, pry out tacks holding 


tay loosened, knotted ends of cord are 
accessible, ‘Pull out cords and untie knots. Bot- 
ends of tapes to underside of bottom bar. tom bar then can be slipped off cords, 
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broken one 
moved. While cords a1 
out, all slats can be 


taken out and cleaned. 


Reassembled blind 
(left) is good as new. 
Actual disassembly and 
reassembly of the 22 
slats in this blind took 
only 15 minutes. 


You can build a handy, laborsaving fruit 
picker with a couple of jar caps and scrap 
wood. Cut the two strips of wood to the 
length you want them. Join the pieces with 
a nail, wood screw, or nut and bolt so they 
can be opened and closed like a pair of 
pliers, Fasten the two jar lids to the ends 
of the sticks off center. Then they line 
up with each other when the picker is 
closed.—A. R. Morgan, Naugatuck, Conn. 
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top. If its color doesn’t quite match the 
color of the older slats, the new one will be 
much less noticeable at the top than any- 
where else. 

While you have the blind disassembled, 
it might be a good idea to take out all the 
slats and clean and wax them. This job is 
much easier to do with the slats lying flat 
on a table than when they are hanging. 

There's a chance that you might not 
even need a new slat. The tapes of some 
blinds stretch after they've been hanging 
a while, causing the bottom bar to scrape 
the window sill. Replacing the broken slat 
with one from the bottom and shortening 
the tapes may actually improve the hang- 
ing qualities of the blind. 

Now reassemble the cord and tapes and 
the blind’s as good as new. 

A bent metal slat can be removed in the 
same way. After you straighten it out, re- 
insert it in the top position.—Robert Hertz- 
berg, Jackson Heights, N.Y. 


Metal Subs for Broken Mirror 


Snoutp the top-surface focusing mirror of 
a reflex camera become broken or damaged, 
you can substitute a piece of chromium- 
plated sheet metal. A chromium ferrotype 
plate is one possible source. A metal mirror 
from a shaving kit is another. Cut the metal 
with a fine-tooth hacksaw or a metal-cutting 


bandsaw. File the edges smooth. Polish 
with ferrotype polish before installing.— 
Walter E. Burton, Akron, Ohio. 


By Will Thomas 


Youu be the envy of the neighbor- 
hood when you have a hose reel like 
these, Take your pick of one that can 
be rolled anywhere, or one permanently 
mounted on the house wall. With either, 
sprinkling the lawn or garden is no chore 
at all. 

You just pull off as much hose as you 
want=six feet or sixty—and turn on the 


faucet. No more wrestling with yards of 
extra hose when you need only a short 
length. When you're through, t turn off 
the water and wind on the hose. You don’t 


have to disconnect it from the faucet. 

The water goes through a hollow axle 
and a revolving joint into a hose adapter 
on the reel. But you don’t need a lathe 
or a course in machining to make these 
part: They're assembled from standard 
pipe and fittings, available at plum 
shops or plumbing supply dealers. The 
special tools you're likely to need are 
a pipe wrench and an 8-32 tap. 

‘Aside from the hose cart, the parts 
shouldn’t cost more than three or four dol- 
lars, and you may find some of them in 
the scrap bin. 

Revolving joint. This would be a 
tough problem if there weren't a ready. 
made answer for it—a standard %” union. 
Get one of good quality. See that the seat 
is smooth and without flaws. Drill a hole 
in the coupling nut and tap it 8-32 to re- 
ceive a setscrew, preferably the Allen type. 
‘Then lubricate the inside with graphite or 
auto water-pump grease, and assemble the 
union just tight enough so that it turns 
rather stiffly. Tighten the setscrew well. 


‘Turn on the water and 
walk away with the hose 
—as much or as little as 
needed. Reel on house 
wall (above) is always 
ready to use. At right 
is & similarly converted | 
standard hose cart. 


The union may drip a little at first. After 
it has worn in a bit, it can be readjusted 
and should hold water unless subjected to 
extreme pressure. 

Hose-cart reel. You can make this 
from a cart that rolls on its rims, as shown, 
or one with a reel mounted between two 
uprights to which wheels are attached. 

First disassemble the hose cart com- 
pletely. Since the frame members probably 


will be too narrow to make bearings for 1” 


Figure 2 shows how the water-carrying 
axle is mounted in a reel with closed ends. 
The existing holes are simply opened out 
with a round file to take 4” pipe. A hole 
is made in the surface of the reel for the 
elbow bearing the hose adapter. 

If the reel has open ends, with bearing 
members too small to be opened out for 
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Mounting of closed reel. Dotted parts are for an open reel. 


%” pipe, cut them out. Substitute wooden 
disks and floor-flange bearings, as in Fig. 2. 

Cut and thread the long axle pipe to the 
length required for a good fit in the frame. 
Assemble all pipe parts loosely at first to 


Ready for ure, the hose cart. will hold 100° of 
ard * hose. Once rolled where you want 


it, it’s turned over on its 
ground, so the reel is free to turn, 
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on the 


Frame members of your hose 
cart may be too small & drill out 
as bearings for ¥" pipe. If so, 
cut them a trifle short ‘instead, 
Mount simple triangular bearing 
plates with bolts and nuts, 


Water-carrying axle unit is first 
trial-assembled. Longer _ nipples 
or an extra ecapking may be used 
as spacers to suit hose-cart and 
reel dimensions. Use red lead on 
all joints. 


make sure they fit. In Fig. 2, a coupling is 
shown at the outer end to space the reel 
away from the frame. If this isn’t needed, 
use only the parts in the photo, It's best 
to mble the reel, water fittings, and 
bearing plates as a unit and then bolt the 
whole to the frame. Seal all pipe joints 
with red lead before tightening them. 

Use a piece of heavy wire or a simple 
bracket to anchor the outer elbow to the 
cart frame so that it can’t tum. The hose 
adapters have 4” pipe thread at one end 
and standard %”-14 hose thread at the other 
end. Most well-stocked hardware and 
plumbing shops carry them. 

Wall-mounted reel. Although not port- 
able, this one takes up less space and is 
never in the way. It's built around a one- 
gallon paint can. Cut out the bottom with a 
rotary can opener and heat the soldered 
handle lugs to pull them off. 

Saw two hardwood disks to fit inside the 
can as closely as possible, and bore a %” 
hole in the center of each disk. Then file 
out two X” floor flanges to a running fit on 
¥” pipe, and mount the flanges on the disks 
with wood screws. 

Cut a hole near the flanged end of the 
can for the hose connection, Saw out two 


‘Trial assembly of vital parts of 
the wall-mounted reel, Hardwood 
disks will be fastened to the two 
flanges, The long pipe member 
at Tight end is attached by log 
elbows to the house. 


reel sides from %” outdoor ply- 
wood, %” composition board, 
or stiff sheet metal. If you use 
sheet metal, have a tinsmith 


form rolled edges on the 
pieces. 
Assemble the inner reel 


side, end disk, and bearing 
flange first, using wood screws. 
Then add the axle pipe with 
the second disk, union, and 
inside elbow. Be sure the axle 
pipe is fully and cleanly threaded where it 
screws into the lug elbow, as it carries the 
whole weight of the reel. 

Now slide on the can, fastening it to the 
two wooden disks with short wood screws. 
Screw in the 2” nipple with the upper el- 
bow and hose adapter, and adjust the uni 
Then attach the outer reel side with self- 
tapping screws going through the can 
flange. If you prefer, you can solder nuts 
inside the flange and use bolts. You'll want 
this reel side detachable to adjust the union, 


ment of 


husky we 


Axle unit, can, and in 
ner reel side are assem- 
bled as at left. The 
outer reel side is made 
detachable for adjust- 
union. Fin- 
hed reel, right, 
be partly ‘disassembled 
for mounting on house. 


Lug elbows 
pipe between them are 
mounted separately, Use 


a wooden wall or trim, 
or bolts and suitable 
anchors in 
Screw on axle a 
and adjust the union. 


Wall-mounted reel has wood sides. It too holds a 100’ hose. 


Give all parts at least two coats of a 
good house paint or enamel, including the 
inside of the can. A few drain holes punched 
around the can near the flange—or better 
still, at both ends—will prevent water from 
accumulating inside. 

Mount the unit on the house wall, a 
couple of feet from the faucet, by heavy 
wood screws or masonry bolts through the 
pierced bosses of the lug elbows. Connect 
the outer hose adapter to the faucet with a 
short length of hose. END 


wnust 


and the 
screws on 


masonry, 
reel 
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How to flats that are flat. Work held in 
the bar is aligned against side of slitting saw; 


Quick Milling 
Netups 
lor Your Lathe 


By Joseph Tracy 


O YOU still do all your small shaping 
jobs with the “Arm-strong milling ma- 
chine”—also called the file? Even if you're 
really sharp, hand filing can’t touch milling 
for accuracy in forming flats, grooves, 
radiuses, and angles. 

If you have a lathe, there’s your milling 
machine. No dough for a milling attach- 
ment? Look at the setups shown here. Then 
take another gander at the job you want 
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to do, roll out your ingenuity, and go to it. 

These simple rigs don't provide vertical 
travel, but you can do a lot with the hori- 
zontal feed of cross and compound slides. 
Often the “impossible” job can be milled 
simply by turning it around. Remember to 
use the back gears to get low spindle speeds, 
and to feed work against—not with—cutter 
rotation. 

Homemade arbors for milling cutters can 
be held in the three-jaw chuck, or turned 
with a taper to fit into the spindle. Some 
cutters, like the end mill in the photos, have 
their own taper shank. Be sure tapers are 
lly clean. If they tend to slip under cuts, 
ping off the oil film with cleaning fluid 
may help. Of course a draw-in collet espe- 
cially made for milling cutters is tops. 

To minimize chatter, pull up the gibs of 
the cross and compound slides tighter than 
for turning. If either slide won't be moved 
in milling, tighten it enough to lock it: 
Check the saddle gibs under the ways too. 

Tool-post bar. How often have you set- 
tled for an unreasonable facsimile of a slot 
in a thin rod, or put up with a rounded sur- 
face where you wanted a flat? The jig 
shown at the top of this page, devised by 


x 


Floyd McGuckin, of Ridgewood, N. J. is so 
simple there’s no excuse for doing without 
it. A natural for modelmakers and others 
who do small machining jobs, it'll split 
shafts, slit screws, form square or hex ends, 
and produce tailor-made flats in no time. 
Unlike most substitute setups. it takes only 
minutes to make and rig on the lathe. 

* Aside from an arbor for the cutter, you 
need only a rectangular bar that fits into 
the tool post. Drill holes through this bar 
at lathe center height to suit the stock to be 
milled. Hold unthreaded rods with set- 
screws. For screws or parts with a threaded 
end, tap the hole in the bar to match. 

As the drawing shows, you can also drill 
several holes, make a saw cut across them, 
and use a pinch screw to clamp rods. 

Where a slot is to be centered in the 
piece, it’s a good idea to face off the work 
first, leaving a little pip or stub just equal 

diameter to the width of the cutter. Then 

easy to center the slitting saw on this. 

Milling vise. This is a plate of 1” steel 
free to slide on a stud, which is threaded 
into a shoe that fits the T slot of the com- 
pound. A second hole in the plate is tapped 
for ap screw. You can use a protective 
pad under this, or fit it with a swivel foot 
to avoid marring the compound. 

Make the shoe almost as long as the T 
slot, shaping it with hacksaw and file. If the 
rabbeted edges aren’t as clean as you'd like, 
your first job with the vise can be to mill a 
better sho 

After the nut has been turned down to 
hold the work, the cap screw is tightened to 
lamp it. The height of the work (and so 
the location of the cut) is controlled by 
putting shims or packing under it. 

Bar-milling fixture. Typical of the 
tougher jobs is milling the mid portion of 
a bar narrower than the ends, as in making 
connecting rods for a model locomotive. 
One photo shows this being done with a 
special fixture held in the milling vise. The 
bar, drilled at both ends to suit the crank: 
pins, is placed on matching pins set into the 
fixture. For rigidity, the bar is supported 
midway by a screw, as shown in a drawing. 
The cut is begun by moving the bar against 
the end mill with the longitudinal feed of 
the lathe; then the work is traversed with 
the cross feed. 

Forming end radius. To mill a true 
radius on the end of a bar, turn a short pin 
on the head of a big cap screw. Clamp a 
piece of #” plate in the milling vise and run 
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mple milling vise locks into T slot. The 
spring on the center post holds up the top 
phite for casy insertion of work, Tighter 

rear bolt clamps work between phite and slide 


Milling « connecting rod for a model loc 


motive. Here a left-hand end anill is be 
used, with the lathe running backward. Worl 
is therefore fed forward, against rotation, 


By sw a bar on a pin against a cutter 
you can mill a trne, clean radius on the end 


= 


it up against a drill chucked in the head- 
stock. Tap the resulting hole to match the 
bolt and turn the latter in tightly 

With the bar on the turned pin, advance 
the cross feed just enough to nick the cor- 
ners. Swing the opposite end of the bar to 
work against cutter rotation. Advance the 
cross feed slightly for the next cut, and so 
on. For larger pieces, thread the pin and 
hold the work on with a nut. 

Simple milling clamp. Quickly made 
from a couple of pieces of angle, the little 
clamp in the photos below does m small 
jobs well. Its capacity is limited, of course, 


ing clamp is hicld in T slot by two shoes 
so that jaws can spread for work of various 
widths, In milling with a Ay cutter (right 
above) the lithe carriage is locked in phice. 
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by the distance from the top of the com- 
pound to lathe center height. The angl 
need not be machined for ordinary work. 
For greater precision, the outer surfaces 
can be faced square in the four-jaw chuck. 
‘Two shoes are required. Work is clamped 
h bolts and nuts between the two angle 
memb at the desired height, and the 
whole is then mounted on the compound. 

Milling with fly cutter, Although end 
mills, keyway cutters, and small slitting 
saws can be used with the setups described, 
the fly cutter shown in a photo below has a 
big advantage over these: Its single cutting 


Boe 


With bit turned as shown, lathe must run for- 
ward. Work must be run under it and fed into 
cutter from the rear, toward. op. 
light cuts to avoid ‘chatter an 


ator. Take 
poor’ finish. 


edge can easily be ground to special widths 
and shapes. Centerdrill a suitable bar, 
shouldering down one end to fit a driving 
dog it necessary. Drill and file a square 
hole on the diameter for the tool bit, and 
tap one at right angles to this for a setscrew 
to hold the bit. 

Milling big rad A fly cutter is also 
useful for milling comparatively large radi- 
uses, The photo at right shows how a stack 
for a model locomotive was milled at the 
bottom to the radius of the boiler. 

The material was first taper bored. A 
taper arbor was next turned and the piece 
driven on this for turning the outside. The 
same arbor was then mounted on the com- 
pound in a boring-bar block, the hole in the 
block being at center height. Because of 
the considerable overhang of the work, it 
was supported at the outer end with a block 
wedged between it and the top of the cross 
slide. 

A rectangular steel bar carried the fly 
cutter, its flat faces giving positive drive in 
the four-jaw chuck. The cutter can be set 
to the desired radius in the bar, or the bar 
itself can be adjusted by moving the chuck 
jaws. 

In milling with such a setup, take care to 
set the compound exactly at 90° to the 


A square fly-cutter block chucked in the four- 


ways, or the radius won't be square to the be ack to awing al dsasca radian by 
work axis. Advance the work into the cutter adjusting the chuck jaws. Note support blod 
with the cross feed. Make the pass with under end being milled. The finished job is 
longitudinal feed. exp i Stick for a mode Taper arbor 


(left foreground at top) fits into the boring- 
bar mount shown disassembled behind it. 


ELLIPSES 


Tue method of drawing a perfect ellipse 
with @ pencil and a loop of, string. placed 
around two brads or thumbtacks, as shown in 
the diagram at the left, is frequently used in 
laying out work. An easy way to find the 
proper spacing between the brads the 
correct length of string to be used i 
lows: 

‘Measure the bréadth of the desired ellipse 
on one leg of a steel square, or any other 
right angle. This breadth is 4B on the dia- 
gram. Now measure off the length of the 
ellipse from B to the intersection at the other 
leg of the square—BC on the diagram. The 
distance AC laid off on the leg of the square 
is the correct distance between the two 
brads. The sum of the distance AC and the 
length BC is the proper length of string in 
the loop. 


ry 
FOR YOUR POPULAR SCIENCE INFORMATION FILE 
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get Pump Packs Power 


Portasxe, and weighing only 26 pounds, 
the Little Gusher gives big-pump perform: 
ance. In tests conducted by the manufac- 
turer, L.R.H. Labaw & Co., of Belle Mead, 
N. J. it has pumped 2,000 gallons an hour 
to a height of 25 feet, or 360 gallons an 
hour, 75 feet. The %-hp. gas engine has a 
power take-off that makes the unit handy 
for running farm and garden equipment. 


“YM ABOUT FINISHED 
UP TWERE—AUL EXCEPT 
PUTTING THE CRICKET 
(ON THE CHIMNEY.” 


What are they talking about? 
Where do they work? Answer below. 


They're roofers. A cricket is a special flash- 
ing for chimneys. Regular flashing strips are 
all right on three sides of a chimney. But on 
@ sloping roof, the side of the chimney near 
est the ridge ‘must be fitted with a cricket 
It’s V shaped and sheds water to each side of 
the chimney. 
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SPRING STEEL 


oroove 


Hammer Holds Nails 


Ar rntes every carpenter finds he has an 
awkward stretch to start a nail, or difficulty 
where both his hands can’t reach to hold the 
nail and hammer, too. Putting the nail in 
the claws to start it works sometimes. 

I found it better, however, to alter my 
er as shown in the photo. The spring 
Is the nail securely until the first blow 
starts it. Then it’s easy to pull the hammer 
away from the nail and drive it home.— 
A. F. Hendricks, N.D. 


How to Flash Two Photos Fast 


Wuen you must 
shoot a couple of pho- 
tos in quick succes- 
sion—taking candids 
of a wedding, for in- 
stance-it helps to be 
able to flash twice 
without stopping to in- 
sert bulbs. You can do 
this by clamping an 
extension flash unit to 
the battery case of the 
master unit. Wire them 
in parallel through a 
toggle switch. On the 
“off” position, only the 
master flash will go. 
When this bulb is dead, flipping the switch 
makes the second one ready.—Robert Cham- 
bers, Knightstown, Ind. 


dents entering this school are handed saws on the first day and told to start using them. 


Manual Training 
for Housewives 


By Robert Hertzberg 


‘O DOUBT about it: household mainte- 

nance is no longer the husband's re- 
sponsibility exclusively. It has become a 
joint activity, with the wife gradually assum- 
‘ 


e springs of a chair is less compli- 
in Knitting a sweater, these women 
ing upholstery is a popular subject 


ing even more than half the share. After all, 
she has to contend with leaky faucets and 
blown fuses all seven days of the week, not 
just one or two. 

But most women are totally unprepared 
for this mechanical work around a house, 


How do you patch holes and cracks in plaste 
This woman (being shown how to hold a trow: 
will learn by repairing a mak 


Old paint is removed and new finish is 
in schoolroom. These women will refinis! 


however willing and enthusiastic they may 
be about doing it. 

‘With no training, how can we accom- 
plish anything as assistant ‘handymen’?” two 
New York City housewives, Mrs. Grace K, 
Liebman and Mrs, Lillian Baldwin, asked 


pping faucets are repeatedly “cured” at a 
hig practice sink by students in the, begin- 
ners course in reducing the plumber's bills, 


Clogged drains are cleared, too. Most pupils 
rush right home to apply this new knowledge 
to stubborn fixtures in’ their own. kitchens. 


plied to scrap wood 


furniture later on. it 


t 


This woman ning how 
to improvise gluing clamps from 
pieces of sash cord and bits 
‘of wood, if necessary, to re 

pair her kitchen stool when 
threatens to come apart. 


themselves. So they decided they would 
learn by going back to school, This sounded 
simple, but it wasn’t. When they inquired at 
private and public schools, they found the 
courses in carpentry, painting, plumbing, 
and allied subjects were too specialized and 
too long. 

“Why not start our own school?” they 
decided finally. “Only it will be a workshop 
rather than a school, where housewives like 
ourselves can be taught how to cope with 
everyday home problems.” 

News of their plans spread rapidly. Even 
women they did not know called M 
Liebman and Mrs. Baldwin. 

“Count me in!” said one. “I'm being 

azy by a clogged drain in my 


a. 
ll someone show me how to patch 
some horrible nail holes in my living room 
wall?” inquired another. 

With the encouragement and backing of 
their husbands, the two promoters rented a 
large loft over a movie theatre at Broadway 
and 66th Street. Then they visited the i 
dustrial-arts department of a local university 
and arranged for the spare-time services of 
several licensed teachers of general shop- 
work. With the advice and assistance of 
these experts they bought tools and sup- 
plies and had the loft fitted with benches, 
plumbing, wiring, etc. Starting from scratch, 
with only an idea and an empty room, they 
had spent about $1,000 by the time they 
were ready for business last spring. 

Called the “Know How Workshop,” the 
new school caught on quickly. In fact, at 
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Electrical repairs are taught a 
which eries of outlets and an abundant 
pply of appliances to be taken apart and put 


the beginning Mrs. Liebman and Mrs. Bald- 
win were so busy handling inquiries and 
visitors that they had to take their own in- 
struction piecemeal. They charge only $30 
for an eighteen-hour, four-and-a-half week 

_ course, including the use of all tools and 
materials, and they figure that they are just 
about breaking even. 

Classes are kept small (eight or nine at 
the most) so that the instructors can give 
personal attention to all. There are morning, 
afternoon, and evening sessions, each two 
hours long. Teachers assume that the stu- 
dents don’t know the difference between a 
nail set and a hair set, and carefully identify 
and demonstrate the correct way to use even 
common hand tools. 

“Most of these women have done a lot 
of sewing or knitting and they have marvel- 
ously deft fingers,” says one of the instruc- 
tors. “Once they get the feel of the tools 
they become very skillful in using them.” 
A simple lesson on knife sharpening some- 

imes has profound effects. “I spent ninety- 
eight cents for an oil stone and fifteen cents 
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together again, Cutaway drawings are posted 
above the bench. Woman nearest instructor is 
Mrs. Lillian Baldwin, co-owner of the school. 


for a can of oil,” reported one student, “and 
touched up three dozen assorted knives that 
have been used for 15 rs. Now my fam- 
ily thinks I am buying better cuts of meat 
or becoming a better cook, because ever 
thing cuts so easily and feels so tender. 

Men are not barred, but only one man has 
enrolled and he soon dropped out. He was 
chap who had, as he said, two left hands, 
and the women were doing so much better 
he was afraid of getting an inferiority com- 
plex. END 


Tricks of loosening windows and_replaciny 
sash cords that disappear inside the framewor 
are learned on this dummy window casing. 


A Flying Wing 
= ..4¢ You Can Build 


yah 


eee 128 
“f{ al MAKE 2 OF ALL EXCEPT NO.1 


WING SPAN 30° 
WING AREA 150 SQN’ 


a See 
~ TRAILING EDGE 4x: 
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TIREWALL 34 noe noTE 
@  mromeRs tt) 
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s 


W'SHEET END RIB, 
FOR RUDDER 
SUPPORT 


wing AB 
SPACING 


6'pusner 
PROPELLER 


SIDE VIEW 


DOTTED OUTLINE INDICATES 
HOLLOWING OF FUSELAGE ~ 


J'SQUARES 
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Designed for sport flying, 
this streamlined pusher model has 
speed and plenty of range. 


By Paul Mueller 


Wi’ you get through building this 
flying wing, you'll have a hot plane to 
fly. Fast, flat glides, due to its drag-free, 
streamlined design, may be compensated 
for by a slight right tum in the rudder. If it 
shows diving tendencies, bend up the trim 
tabs. Try it under power. If it tends to 
loop, warp the tabs down a little. Properly 
adjusted, your flying wing should climb to 
the left in a wide circle until the motor cuts, 
then swing into a right circle glide. 

Start construction with the wing. Use 
the best quality balsa you can get. Lay 
out the parts from the drawing on the op- 
posite page. You can taper the leading 
and trailing edges of the wing by planing 
The spar—mainly for dihedral bracing— 
also is tapered by planing. Cut the wing 
ribs, two of each, from 1/16” sheet balsa, 
except the No. 1, center rib, which should 
be made of %” stock. Also cut two %” end 
ribs shaped like No. 9 ribs, but slightly 
longer to span the wing edges. 

Cut spar notches only in ribs 1 to 4, as 
shown on the drawing. Notch the trailing 
edge of the wing so the ribs fit tightly 
in place. This will avoid warping when 
the wing is covered. Lay the leading and 
trailing edges and the spar in place on a flat 
surface, Cement the ends of the spar to the 
leading edge. Then cement all the ribs in 
place except No. 1. 

Meanwhile, cut dihedral gussets out of 
1/32” plywood to the angle shown. When 
the wing cement has dried thoroughly, 
cement the plywood gussets in place to ob- 
tain the proper dihedral. Then cement in 
the center rib, the corner gussets, and the 
dder supports, and fill in to rib No. 2 with 
%” sheet balsa as shown in the photos. Sand 
the leading edge so it fairs into the airfoil 
of the ribs and sand the complete wing 

Now you're ready to add the tabs and 
cover the wing. Run the model-plane 
tissue with the grain along the span of 
the wing, spray with water, and let it dry. 
Apply three coats of clear dope and a coat 
of fuel proofer. 


Two views of the plane—before the wing was 
covered—show construction details. All’ ribs 
must fit flush at both leading and_ trail 

edges so that skin will cover the frame smoothly, 
Note that inside of both rudders is sanded flat, 


while outer surfaces are curv 


Now for the fuselage. First cut the side 
outline and top outline. Then round it off. 
Hollow out the fuselage by gouging or 
burning. The top and cabin are open, so 
you can work through these to hollow the 
interior. Finish the fuselage by fine sand- 
ing. Give it two or three coats of a mixture 
of clear dope and talcum powder, sanding 
between each coat. This gives a glasslike 
finish that takes a good paint job. Next 
cement the wing to the top of the fuselage 
and the rudders to the wing tips. 

For power, a Baby Spitfire or similar 
engine is bolted to the firewall and ce- 
mented to rear of the fuselage. The 6” 
pusher prop can be bought at most model 
stores. END 
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Back-Seat Box 
Satisfies Dog 


A piywoop box in the back seat will 
protect the upholstery while you are travel- 
ing with your dog, and will keep him com- 
fogtable as well. Our yellow Labrador rides 
in the box shown, and he seems to like it. 

For a smaller dog, you could make the 
box narrower, although it’s advisable to 
provide enough space for him to lie down. 
The suggested dimensions may require some 
changing to suit your car. Assemble the 


1° QUARTER ROUND 


stock 
iq PLrwooo 


parts with small screws countersunk a bit. 

The two legs that support the front of 
the box are hinged to the box. This makes 
it easier to get the box through the door. 
A roll of canvas under the back edge of the 
box keeps it level. A pad of old blankets 
covered with canvas fits into the box. To 
keep the dog from the front seat, we clamp 
a piece of plywood to the front of the box.— 
Ruth Hodgson, Eagle River, Wis, 


Protective Pads Won’t Fall Off Clamp Jaws 


Pinces of wood placed under clamp jaws 
to protect the work have a habit of slipping 
as you set the clamp. The protective pads 
shown above will save you that annoyance. 

Make them of softwood. In one, bore a 
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hole for a snug.fi.aver the screw jaw. In the 
other, cut a slot so the block will be a tight 
press fit over the stationary jaw. The trick 
works equally well on a C clamp.—Herbert 
Pfister, The Bronx, N.Y. 


The low-drain miniature tubes are, pictured 
In portable at right, a bumed-out 1$5 
eplaced by a IAF5. The set works as well 
and flsshlight-coll A supply lasts longer. 


New Radio Tubes Save Batteries in Portables 


New types of 1.4-volt miniature tubes 
that draw only 25 milliamperes of filament 
current may triple the life of A batteries in 
portable radios. Present 1.4-volt miniatures 
take 50 ma. Halving current consumption 
triples useful battery life, according to Syl- 
vania Electric, makers of the tubes. 

Three of the four new types have the 
same pin connections as present tubes and 


Small Capacitors from Lead-in 


Execrronic experimenters working with 
high frequencies often need very small ca- 
pacitors. It isn’t easy to buy condensers of 
very low value, but you can make your own 
from coaxial cable and flat-ribbon lead-in. 

These cables, widely used as television 
transmission lines, come in several imped- 
ances from 50 to 300 ohms. Most catalogues 
list impedances and also give the capacity- 
per-foot for each type. Capacities range 
from about 4 to 30 mmf. per foot. 

By calculating the neces ..y length, you 
can turn scraps of transmission line into 
accurate capacitors of almost any low value. 
—Arthur Trauffer, Council Bluffs, Iowa. 


may be interchanged with them in many 
cases. Greatest battery saving is obtained 
when all four are used. 

The new tubes are the 1AF4, an RF 
pentode similar to the 1U4; the 1AF5 diode- 
pentode amplifier, similar to the 185; the 
3E5 power-output pentode, similar to the 
8V4; and the 1U6 pentagrid converter, 
which has no equivalent. 


The Height of 


‘We were at the beach when one of the 
cars in our party broke down. The nearest 
garage was miles away. Even though we 
had another car, we had no tow rope. How 
do you think we towed the disabled car to 
a garage? 


The kids were playing in the water with 
two inner tubes. We borrowed these, let 
the air out of them, and hooked the tubes 
over the rear vertical bumper guards of the 
good car and over the front guards <, " 
disabled car. They served as a perfect 10w 
rope.—Mrs. Floyd Marquette, Warren, 
Ohio. 
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AN oLp broom may not 


k up 1 


If you sl 


a wheel. Giv 


in its stride 


Wheelbarrow Bui 


pipes 


from Serap 


A Movet-r rim and an old gas tank are 
the main parts of this homemade wheel 
barrow. The wheel is from a worn-out ba 
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¢ an Old Broom Handle 


s handle 
off a thin se 
the 


A few of the other j 
e sketched below 


row and the handles are two-by-fours. 

hacksawed the rim in half and drilled hole: 
in the ends for U bolts to anchor the halve 
to the two-by-fours. The rim was cut so the 
four lug-bolt holes could be used to attach 
cross braces. After the top of the tank was 
chiseled out, the tank was bolted to the two- 
by-fours.—Howard L. Corwin, Rhame, N.D. 


Blowtorch Colors Wood 


Aw INTERESTING, semi-natural wood finish’ 
can be obtained without using color or stain 
by “toasting” the wood with flame. Use a 
blowtorch or a gas or coal flame and black- 
en the wood evenly all over. Scrub off loose 
char with a fine wire brush and apply var- 
nish or shellac.—J. E. Bird, Carrollton, IIl. 


Old Fuses Can Dress Up 
Your Model Railroad 


Monet rail layouts can take on new lus- 
ter if you examine your burned-out fuses 
hefore throwing them in the ash can. The 
molded-plastic centers of some fuses have 
hollow cores that make excellent receptacles 
for miniature s. You can easily put 
them to work as rail-type lamp sockets, end- 
bumpers, yard floodlights, block signals, 
and the like. 

Examples of the first two types are shown 
at the upper left. To make a socket, un- 
screw the threaded metal shell of a fuse and 
lift out the core. Bend down the remnant 
of the fuse link inside the plastic center, and 
solder one wire to the contact tip of the 
fuse. To make the second connection, drill 
through the side of the core, slip a wire 
through the hole, and loop it around the 
base of the bulb. 


Ring Locks New Tripod Head 


A THREADED ring 
adjusts the tension 
against the swivel ball 
of the new Tip-Top 
tripod head, made by 
the B-T Company, 
Inc., of Milwaukee. It 
has a 360° horizontal 
swing and a 180° ver- 
tical swing. Turned 
from aluminum b 
stock, the head is ou 
able for small- and 
medium-size cameras. 
The lower of the two rings fastensitto the 
tripod. The head sells for about $2. 


The massive appearance and dull black 
finish of the molded centers suggest other 
uses in model work. The dummy stack (up- 
per right) was mounted on the cab roof by 
drilling a hole to fit and cementing the plug 
in place.—Carlton Bucher, White Plains, N.Y. 


Starting Flooded Outboard 


Ir you can't start your outboard because 
the carburetor is flooded, try this: Shut the 
needle valve, and then crank the motor. If 
the trouble is due to flooding, it will often 
start on the second or third pull. As soon as 
the motor catches, set the needle valve to 
its normal position—L. $. McCready, Kings 
Point, N.Y. 


affold on Truck Saves Time 


Witte putting new siding on our two- 
story shop. we hit on the idea of building 
the scaffold on a truck. Then we simply 
drove the truck around the shop. It saved 
a lot of time and material—Nate Schoen- 
brun, Scranton, Pa. 
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Ugly worn spot looks like major repair job, but fitting almost invisible pateh is not hard, 


An Expert Tells You 


How to Repair Your Own Rugs 


Make sure patch is accurate fit (left), trim 
ming atch to’ make 


poem seco Fit of the patch i doce faa 


3, From underside of carpet, completed re- 
pair Job looks ike this (above). Turned 


right-side up, it’s hard to tell patched area from 


By Helen M. Klemm 
PS photos by W. W. Morris 


The author of this article, Mrs. Helen 
M. Klemm, is as much at home repairing 
@ ‘medium-priced throw rug as she is 


standing high on a ladder and re-teaving 
@ huge, antique Flemish wall tapestry. 


Mrs. Klemm has followed her Bro os 
sion both in the United States ani 
Europe. As a sidelin attends auc- 
tions with her clients, advising them on 
rugs, needle point, and tapestries they in- 
tend to buy. 


F YOU can handle a needle and thread, 

you can mend your rugs and carpets. It's 
not difficult, but strangely enough I’ve 
run across very few housewives who've even 
tried their hand at this simple chore. 

“Rug repairing is a man’s job,” they 


carpet. With carpet turned over (right 
ew patch with whipstitches. Don’t run stitches 
all the way through the carpet. 


top of 


rest of carpet (above). Whipstitches shown 
here are about ” long ‘so they overlap patch 
and surrounding carpeting by about 4" each. 


tusually say y 
it. Besides,” they add, “it's expensive.” 

Fortunately, none of those statements is 
true. 

Any woman who can shift a sofa to clean 
behind it can pull a rug up on a table to 
rebind it. And it costs but little. To rebind 
all the edges of a 9’ by 12’ rug, for instance, 
will cost you less than $2. And that price 
includes all materials. 

Check your rugs and carpets today for 
needed repairs. I'll show you how to mend 
holes and tears, rebind edges, put on new 
fringes, and make a curled-up corner lie flat. 

Repairing holes. Besides being un- 
sightly, a hole worn in a rug can be danger- 
‘ous—you might catch your foot in it and trip. 
If yours is a solid-color carpet, the first thing 
to do is get a piece of matching material 
from a carpet store. Or you may have scraps 
left from the time the carpet was laid. 

Tum the nig face down and enlarge the 
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Rug corners that persist in curlin an be stiff and have holes along all three edges 
made to lie flat permanently w rr Sew one to the underside a curling corner 
angle of plastic. Anti-curl cor right) and the corner will lie flat 


With the carpet face down, trim the edge Buy a doubleheaded fringe. This has a 
toa straight line. Then turn the carpet face double strip to which the fringe is attached 
up. Lay the binding along the edge of the Sandwich the edge of the rug in the double 
carpet. Fold under a &” or so at the corner strip and sew it to the rug. 
and whipstitch the edge of the binding to Mending rips. These usually start as 
the edge of the carpet. When you've sewn superficial breaks in the body of the carpet 
tum the binding firmly and—at that stage—can only be detected 
under the carpet’s edge and sew the binding from the underside of the rug. With double 
to the underside of the carpet with big _ carpet thread and a steel needle, make big, 
stitches. Do not run these stitches all the close whipstitches across the break. Then 
way through, seal the stitches with a strip of gummed 

New fringes. When your rug looks un- _ edging—the kind you apply with a hot iron 
tidy because of worn fri ch the old If the damage is only a small break that 
material. If the edge of the rug is not even, hasn't gone all the way through the rug, you 
trim it to a neat edge. Overcast the edg 
with linen thread to stop further unravelling. edging will do the job. END 


ull along one ed 


don't need to stitch it. A piece of gummed 


2 Then fold the bind 
Othe carpet, and sew it to unde 
stitches that don’t go all the way thre 


Homemade Wooden Brake Forms 
Long Bends in Sheet Metal 


Ir's usually hard to make clean, sharp bends in sheet 
metal longer than the width of your vise jaws. But with the 
simple bending brake shown here, you can form channels, 
simple moldings, and fluorescent-lamp reflectors of mod- 
erate length. 

Use at least %” oak or maple for the two leaves. Surface- 
mount two sturdy s inges on them, centering the pivot 
pins as closely as possible on the lower arris of the movable 
(top) leaf. Cut a shallow step at both ends of the clamp 
bar, on the inside face and top edge, for the hinges. Drill 
” holes for carriage bolts to pinch the work between one 
leaf and the clamp bar. 

Scribe the sheet metal where the bend is to be made 
and clamp it with this line along the top of the bar. Lock 
the brake in a vise as shown for extra rigidity. Then fold 
down the top leaf to the desired angle.—Dick Hutchinson, 

. El Monte, Calif. 


“Production-Line” Egg Candler Made from Table 


To sont eggs faster, Charles L. Stratton, 
of Hollis, N. H., converted an ordin: 
wooden table into this production-line 
candler. He cut a 7” by 26” opening across 
the center of a 32” by 42” table and rein- 
forced the table by nailing strips to the 
underside. Then he built a trough-like 
box and nailed it below the cutout. In the 
trough he mounted soc! for two 100- 
watt lamps. For the box cover, which comes 
flush with the table, he cleated together two 


ms 


wooden boards, leaving a X” space between 
them through which the bright lights in the 
trough shine up. 

To use the candler, Mr. Stratton racks his 
eggs in a square frame and slides the frame 
over the table. The light beam, shining 
through the narrow slit in the cover, strikes 
one row of eggs at a time. The light shows 
through infertile eggs, so they are easily dis- 
tinguished from the dark-centered, fertile 
ones. 
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‘Two small nozzles under back edge of hood direct water against windshield above the 


How to Make a 
Windshield Washer — 


By Walter E. Burton 


RESSING a rubber bulb on this home- 
made windshield washer sprays enough 
ater so the wipers can quickly c your 
view. It’s a real safety aid, especially for 
cleaning off that bug-and-dust smear that 
makes night seeing so difficult. Building it 
is mostly a soft-soldering job, and the cost 
should run no more than a dollar. 

The valve unit. This consists of two 
metal tubes, each with a ball valve. To 
keep the job simple, buy a couple of the in. 
expensive finger-operated pumps used for 
spraying home windows. From each pump 
unsolder the short tube containing the valve 
assembly, These ready-made valves put 
you well on your way. 


You can also start from scratch, using %” 


(% 0..) brass pipe of the lamp-fixture type 
for the valve cylinders. Cut one piece 2” 
long, another 1%” 
Make the valve seats from brass washers 
at least &” thick. Enlarge the hole on one 
side with a countersink to give the ball a 
good seat. File or machine the outside 
diameter until the washer is a snug fit. Seal 
it in the pipe with solder. You can keep 
the valve balls captive by either of the 
methods shown in the drawing. Use only 
brass or stainless balls and springs. 
Assembling the valves. Solder the two 
cylinders together side-by-side, staggering 
them to make space for the connecting el- 
bow. Drill a hole in the longer (or lower) 
cylinder just above the valve. Bend the el- 


Yen?) GRASS PIPE VALVE SEAT 
(AMP FIXTURE TYPE) (MAKE FROM WASHER) 


: ore wu 


NONRUSTING BALL 


~ @ 


PART OF SOTTLE-TYPE 
WINDOW. SPRAY PUMP 


VALVE-BALL 
RETAINER 


wer_is two check valves. In one 
elf is formed into a to hold 


iP 
ng holds U-shaped retainer. 
be used for both valves. 
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VALVE-UNIT MOUNT 


Water tank can be clamped to fire wall. Noz- 
zle tubes pass undcr hood seal and are bent up. 
and flattened at ends. Drawing shows Y fitting 
and how the valve unit is mounted on tank. 


Il tubing and solder one end 
into the cylinder-wall hole. Solder the 
other into a washer snugly soldered into 
the bottom of the second cylinde 

After the springs and balls are in place, 
fit the three short (about 1” long) pieces of 
tubing to the ends of the valve unit. Select 
these so the mbber tubing vou plan to use 
will be a tight fit. To install the three short 
tubes, wrap bright copper wire around the 


bow from sm: 


Control bully can be placed inside leather hol- 
ster strapped. to steering column, or inside a 
box fitted with a push-button squcczer. Such a 


= 
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ends, slip them into the cylinders, and se- 
cure with solder. 

The tank. For my washer. I used an 
empty brass fire extinguisher of one-quart 
size. clamped to the fire wall. The valve 
unit is held against the tank by a sheet- 
metal strip and bolts that pass through 
another strip soldered to the tank. Water 
is delivered to the valves through a hose 
running from the bottom of the tank. 

A good-sized glass jar could also serve 
as the tank, with the valve unit attached 
to the cap. Connect the water inlet to a 
small tube that runs through the cap al- 
most to the jar bottom. Punch a small 
hole in the cap. 

Connecting the tubing. All joints 
must be good and tight, so put a dab of 
gasket cement on the nipples before forcing 
on the connecting hoses. Besides the de- 
livery hose between the tank and valve 
unit, you need a long piece of rubber tub- 
1 between the valve unit and bulb control 
in the driving compartment. Run this 
through any convenient hole in the fire wall, 
Make a Y fitting and install this to divide 
the water discharge line to the no: 

Installing nozzles. If it’s a late model. 
your car may already have these. In that 
case simply connect the discharge tubes to 
them. If not. you can clamp two lengths 
of copper tubing, i” o.d. or smaller. to the 
hood shelf—and let the nozzles emerge 
the joint between the hood and cowl. 
Flatten the outlets slightly. 

The bulb control. A bulb de d for 
an atomizer can be used to operate the 
washer. If the bulb has a valve or hole op- 
posite the tubing connection. plug it so air 
can't enter here. Mount it cither where 
you can squeeze it directly, or where some 
button or treadle can do it for you. The 
tank can be filled with a mixture of plain 
water and window-cleaning fluid, but water 
alone does nicely. Don't forget to drain 
the system in freezing weather. END 


bos could be put on floor for foot operation, 
Once the system is primed. pressing the bulb 
sprays water; releasing it fills the system, 


Better pictures come easier 
with KODAK equipment 


EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 


Prices include 
Federal Tax 
where applicable 


A. Kodak Tourist ‘*800"" 
Camera—World’s fastest be- 
tween-the-lens shutter—the 
action-freezing Synchro-Rapid 
800. Fast //4.5 Lumenized lens; 
built-in exposure guide; new- 
type shutter release. Takes full- 
color pictures as well as black- 
and-white. Flash shots, too. 
Negatives, 214 x 334. Perfect 
companion for a holiday or hunt- 
ing trip . . . for any picture. 
taking occasion. $95, Other de 
luxe models—with //4.5 lens, 
1/200 shutter, $71; with //6.3 
lens, 1/100 shutter, $47.50. 


B. Kodak Auto-Release — 
Snaps your picture for you about 
10 seconds after setting, 80 you 
can “get in the act.” Fits any 
camera with a cable release 
socket. Double spring insures 
shutter tripping. $4.26. 


C. De luxe Field Case 
“Tourist” looks better, carries 
better, handles better...and it’s 
safer in this handsome leather 
case. Reinforced with steel frame. 
Opening in back shows exposure 
guide and window. Front flap 
removable. $10.50. 


D. Kodak Tourist Adapter Kit 
—Use it with your “Tourist” 
1/4. oF //6.3 and get pictures in 
4 sizes! Accessory back and 
masks let you make miniature 
color slides, 28 x 40mm,; half 
620, 154 x 214; square 620, 214 
x 214; or full 620, 244 x 314. 
$14.50. 


E. Kodak Metal Cable Re- 
lease—Take 
without jarri 


won't kink. 7-inch size, $.99. 
12-inch size, $1.17. 


F. Kodapod—Slips in a pocket 
ives rock-steady support 


take a bulldog grip on tre 
fence, or any wooden obj. 
Other end threads into camera 
tripod socket. Ball-and- 
socket joint locks in any 
desired position. $3.50. 
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YOUR 
UPSON CEI 


RE-COVER UNSAFE AND UNSIGHTLY 
CRACKED CEILINGS WITH 


UPSON KUVER-KRAK 
PANELS 


FOLLOW THESE SIMPLE STEPS mee 


TO NEW HOME BEAUTY! (oe 


No need to suffer an 
ordealofhouse-cleaning 


caused by re-plastering. 
In a matter of hour 
you can apply a modern 
characterful Upson ceil- 
ing that will be forever 
crackproof. Pebbled sur- 
face matches walls per 


fectly—takes paint 
beautifully. No visible 
face nailing. Amazing 
Upson Floating Fasten. 
ers anchor 1 Ceil 
ings securely from back 

Hundreds of thou 

sands now installed. 
Mail 10¢ now for 32-page 
Idea Booklet and fre 
detailed instru 

THE UPSON COMPANY 

738 Upson Pe 

1 enclose 104 

Iden Bookl 

Instruction Sheet for 

Upson Ceiling 


Street 
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Gus and the Miracle Jeep 
[Continued from page 164] 


then cruise parallel to the shoreline. The 
car that continued to function the longest 
would win the competition. 

As the voice went on, Stan remembered 
that he had read how the motors of Army 
trucks and cars had been waterproofed for 
landings on beachheads by coating their 
ignition systems with putty, goo, and a 
waterproof varnish. He also guessed now 
what Gus and Ted Stevens had been. doing 
behind the “iron curtain.” And he was sire 
of it when he recognized Ted Stevens as 
the driver of the second jeep from the left, 

At a signal from the officer in charge, all 
five cars began to move toward the water's 
edge. With their three s extending 
above their bodies, they looked like so many 
waddling beetles. They all entered the water 
at about the same time. 

The squad car stalled before the water 
had reached half way up its hood. It sput- 
tered a few times and died. One of the jeeps 
stalled a minute or so after it got fully sub- 
merged. Within the first five minutes three 
of the cars were out of the race and their 
drivers were wading ashore. The remaining 
two cars—a jeep and the carryall—were now 
putt-putting up and down the shoreli 
Then, finally, after about 15 minutes, the 
carryall conked out, and the winning driver 
piloted his jeep toward the shore. Even be- 
fore the car was out of the water, Gus was 
on his fee 
Let's get down on the beach,” he yelled. 
’s Ted's jeep.” 


Ignition Of, but Engine Runs 


By the time Stan and Gus had clambered 
down the steep hill, Ted’s jeep was up on 
the shore, still putt-putting away and sur 
rounded by an amazed group of guardsmen 
and officers. The jeep’s hood was up and 
they were peering down at a completely un- 
waterproofed ignition system. No goo, no 
vamish. The ignition switch on the dash 
wasn’t even tuned on, yet the engine was 
running fine. 

When Gus shouldered into the group, 
Ted waved to him and gave him the now 
well-known first-finger-and-thumb circle that 
means success. Then to give added proof 
as to just how good his unit's unwater- 
proofed jeep was, Ted drove it out into the 
lake again, parked it under about four feet 

(Continued on page 222 


i SURPLUS MACHINE 
SHOP TOOLS 


12 Difereot Size High Speed Morse Taper 
i SET Shank Drills upto 010" re 
Ne Floto value. Priced at oats $4.95 


To Diferen Sine High Speed Morse Taper Shank 
Sfe Mbelfrom to Le? Bo.o0 value: Prtosd aconly 98-95 


SET}0 Dlferent Sine High Speed Morse Taper Sham 
Se Hianoo value. Priced at ond nn EG SI.9S 


SE To Different Slee Hila Ryced Morse Taper Shank 
He_Heamery tp Te 000 tale, Priced at ons P4098 


Rate Spe tone 8 Pe $3.75 


ser 4,PIgergt Sle Wah Speed Hand Taos up to 
i 


ew and a 


tis wed aati $2.00 


AIRCRAFT COMPONENTS, Inc. 
360 Woodland Avenue Benton Harbor. Michigon 


$ FREE COURSE! BIG PROFITS! $ 
Flocks & Sandblasts 


= ELECTRIC WELDER 


AC or DC 110 Volts 


FOR tA mows suors 
FIX-IT SHOPS 


GOLF COURSES * PARKS 


101 OTHER JOBS 


INSULATE 
YOUR ATTIC 


ony $3 


REYNOLDS ALUMINUM 


REFLECTIVE INSULATION 


Put the magic of aluminum to work. in your walls, 
attic! Reflects up to 95% of all radiant heat — throws 
off summer sun rays, keeps interiors up to 15° cooler; 
reflects winter heat back inside, Embossed aluminum 
foil bonded to tough kraft paper (foil on both sides 
for double air space; on one side, to face single air 
space). Clean, odorless, pliable, easy to tack or staple 
over ceiling joists or under rafters, between wall studs, 
under floor joists, Perfect vapor barrier, Fire-retardant, 
In rolls of 250 sq. ft., 25”, 33” and 36” wide, Also 
makes wonderful radiator 
reflectors, photographie 
light reflectors, ete, MAIL 
COUPON FOR FREE SAMPLES! 


Aluminum Sheet for 
Rustproof Floshing, 
Termite Shielding, 


General Shop Work! 


<< 


Reynolds Lifetime 


Aluminum Gutters—Rust- 
proof, non-staining, half the 
price of other rustproof ma 
terials. Put them up your- 
self...slip joints, no 
soldering! 


Aluminum in 50-ft. coils, 
14”, 20° ond 28” wide, 
019" thick; and flot 
sheet 019" ond 024" 


ick, 28° x 6', 8 10° | aluminum Nails—Rustproof, 


never stain, Keep outside 
paint jobs clean without 
deep setting or puttying. 


See your Building 
Supplies Deoler 


Hl MAIL THIS COUPON NOW! 8 
Reynolds Metals Company 


1 
H 1 
Building Products Division 1 
1 2032 Se. Ninth St, Lovivll 1, Ky. H 
1 Send full informotion ond FREE SAMPLES of Re- | 
1) Hlectie Insulation, Also full details about Gutters) 
[| & Downspouts D Neils DD Floshing H 
1 
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The NEW MAGNA-TIP 


lo (PERMANENTLY MAGNETIC) 
| SCREWDRIVER 
i lqwith 10 times the “pull” 


@ Starts and completely drives screws 
in awkward of hard-to-reach places... 
with one-hand operation. Permanent 
Alnico magnet in shank charges bit 
with a“pull" TEN TIMES more pow- 
erful than ordinary "magnetic" screw 
drivers. 

Interchangeable hardened tool steel 
bits (stored in handle) for four types of 
slotted and recessed heads. Handsome, 
chrome-plated finish with jet black 
handle. $3.95 each complete at your 
hardware store or dealer's...or write us. 


Magna Tool Corporation 
Buffalo 3, N.Y. 


MBIT 


i ps 


tuectaicians 
MANDY cutter ——~ 
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NEW USES for your 
HOME POWER TOOLS! 


yur 1950 tool catalog, chockfull of 
wr power tools more usefull Time- 


Just off the press 


ic. IF you own an electric drill, drill pr 
circle saw, of lathe, send for this valuable book today. 
Every tool illustrated. Send 10c to cover post 
handling. 

BERTRUM ENGINEERING & SUPPLY CO. 


3121 MAIN STREET KANSAS CITY, MO. 


KING MIDGET Home Assembled Auto 


WORLD'S LOWEST PRICED CAR! 


and 


‘SHARPEN DULL PIPE WRENCHES 


PIPE TAPS & DIES 
“GUM CIRCULAR SAWS: 


rite for information 
Du! 


<q. DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


Pumps 1800 GPH 300 gal. 30° 


high, uses % to % HP $650 


motor, Will not clog. 
Thousands in use since 1996 


pal tenant 
JAWCO PUMPS, BELLE MEAD 3, N. J. 


CHAMPION V-GLOW PLUGS 


for model engines only 


< + CHAMPIONTERANAL-sesresbater 
¢ cenugr electrode seal and, provides 
| ee 
a= proved. dependable in millions of 
Srispioe Sort Hie 
CHAMPION SHLMENT Stal preven 
Siecnee compereion tnbaae oe 
Sora eer cad shel 
GHAMPON "THERMO-LEX" CON. 
STRUCTION—longer element life, 
Seeceee ates, 
Follow fecommendacons of ping eres and fel = 
proved by engine manufacturer. 


CHAMPION spark PLUG COMPANY, TOLEDO 1, 0. 


oo 


A NMPlON 
( 


Once again the checkered flag 
brought a Champion-equipped car 


into the winner's circle in the 1950 
Indianapolis Speedway Classic, for 
the 19th time. 7 out of the first 10 
cars used dependable Champions. 


Once Again Dependable 


CHAMPIONS 


=_— 
= Win In Indianapolis ‘500” Mile Race 


QR 
YG 


Johnny Parsons, winner, and 1949 
AAA Champion, set a new record 
with an average speed of 124.002 
miles per hour for the 345 miles of 
the race—cut short by rain. 
Johnny always uses Champions. 


+ + + Follow The Experts in Their Choice of Spark Plugs 


"iGo 


If you tested spark plugs as ex- 
haustively as the race driver, you 
would know that Champions in- 
sure the utmost in performance 
and dependability. The majority 
of these experts use Champions. 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


Listen to the CHAMPION ROLL CALL . . 


Harry Wismer’s fast sportscast every Friday night, over the ABC network 
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ERE'S the quick easy way to build your own 
handy workshop. A place where you can 
cep your tools and do repairs without inter- 
ruption, Pick a corner of your cellar, of perhaps 
the garage. Nail up big sturdy panels of Gold 
Bond Gypsum Wallboard to» rough lumber 
framework or over the old material. Lightweight, 
fireproof panels of Gold Bond Gypsum Wall- 
board saw like lumber, won't warp, swell or 
contract. Decorate with Gold Bond Sunflex, the 
Tow cost wall paint that dries in one hour. 


Available at your local Gold Bond 
Jumber and building materials dealer! 


NATIONAL GYPSUM COMPANY 
UFFALO 2, NEW Y¥. 


5 
in 


big-capacity 
power tools 


precision. 


Write for free, 16-1 
SHOPSMITH, Dopt.128-A, 12819 Coit Rd., Cleveland 8, O. 


Your weight does the work | 7 


witha“YANKEE” 2 


QUICK-RETURN SPIRAL 
SCREW DRIVER 


@ Save your wrist: drive and 
draw screws faster. Just push 
on a “Yankee” 130A Spiral 

Driver. Your weight and the 
spiral turns the screw without 
blisters or fatigue. Quick- 
return spring in handle holds 
blade in slot and returns the 
handle after every stroke. 


NORTH BROS. 
MEG. CO. 


219 West Lehigh Ave. 
Philadelphia 33, 


YANKEE" TOOLS 
NOW PART OF 


‘THE TOOL Box 
OF THE woRLO 
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Gus and the Miracle Jeep 
[Continued from 218 


of water, and swam ashore, The engine 
continued to run. After a few minutes he 
swarn out again, and drove it back up on 
the shore to the cheers of the crowd. 

“Okay, miracle man,” Stan kidded after 
they'd got back to Gus's car and had started 
the drive back to the garage. “How did you 
master-mind that one?’ 

“I didn’t master-mind it,” Gus replied. 
“It was Ted's idea; I just helped out with 
the details and some of the work.” 

“Okay, okay,” Stan said impatiently. “So 
what's the gimmick? Automobile ignition 
systems just don't work when they get wet. 
And besides, the ignition switch on that 
jeep wasn't even on. What did you do, 
stow away gremlins in the crankcase to 
push the pistons up and down?” 

“Ever hear of a Diesel?” Gus asked. 

“OF course I've heard of a Diesel, but 
what's that got to de with a gasoline engine 
in a jeep?” 


The Curtain of Mystery Is Lifted 


“[t’s just a matter of principle,” teased 
Gus. Then, just before Stan really blew his 
top, he continued, “The whole thing goes 
back to Ted’s war experiences, when he was 
attached to the motor corps of the 213th 
Medical Battalion of the 96th Infantry. 

“During training, he was stationed at a 
camp near San Luis Obispo in California. 
With the rest of his gang he’d been taught 
the approved way of waterproofing cars for 
beach landings. Then one day two Corps 
vehicles showed up at the camp, a jeep and 
a carryall. They didn't have any water- 
proofing, so far as the ignition systems were 
concerned. Still they outperformed all the 
regular Division cars when it came to under- 
water operation. 

“Ted’s always been an inquisitive kid,” 
Gus went on, “so he asked questions, The 
underwater trick. he learned, consisted of 
drilling one-eighth inch holes, one and one- 
sixteenth of an inch deep, into the centers of 
brand-new intake valves. With those holes 
in place, the engine, after it had been 
started and warmed up, no longer needs a 
conventional ignition system. 

“I still don’t get it.” Stan said. “How in 
the heck can holes drilled in an engine's 
intake valves take the place of the hot 
sparks from spark plugs? 

[Cor 
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HYDRAULIC Power Transmission aH 


WITH tafntly VARIABLE SPEEDS, Cletch ond INSTANT. REVERSE 


“tn 


Shipping Wht. 
25 pounds 


eee 
slo ELEC Fe ae ae 


MINIATURE ma 
“DUST MASK 


of “fussy fix-it” jobs 
around the house that 
Da 


Channellock pliers are 
handy. No matter what 
—electrical, automotive, Send for Catalog 


C-15 today. 


HANDY CALCULATOR FOR 
WOODWORKERS... ONLY Toc] Teed Channellock pliers, 
Just set dial, quickly solves countless Channellock’s pat- 
roblems. ves ented tongue and groove 
joint gives you these 
“plus” features: Greater Strength, Longer Wearing, 
Self-Cleaning, Closely-spaced Adjustments, Visible 
‘Adjustment, No Wear on Joint Bolt. 
CHAMPION DEARMENT TOOL CO. 


Sarge SMM 


GL Y CHAMPION DEARMENT MAKES 


FCHAN "NEL,_LOCK J 
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LINCOLN, NEBR. 


ANGLE HEAD 
WRENCHES 


WRENCH POSITIONS 
LOSE QUARTERS 
Heads are set at 300 and G00, angles. Both opeae 
ings are same size. By. switching ends you can 
{um ute ‘in narrow ‘ion, arcan where. Yandsed 
Wrenches cannot operates Hammer forged’ trom 
Finese alloy steel, Special Snap-on heat testing proc 
3s toughens and hardens wrench from skin to cores 
‘Thin "Blade, “Heavy. chrome” plateds "Saslacton 


guaranteed Or your money back. 


8060-H 28th Ave. 


T enclose Check, Y Money Order for one 
fel ot Std headrwrenches VOOR” $2.38 ponpaid 


NAME 
ADDRESS 
crry 


Your 
OWN 
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Gus and the Miracle Jeep 
[Continued from page 222] 


“That's what I meant about the Diesel,” 
explained Gus. “The simplest Diesel en- 
gine—some people call them semi-Diesels— 
have hot spots in each cylinder to take the 
place of spark plugs. The hot spot, a knob 
or button of metal that retains its heat, keeps 
hot enough to fire the air-fuel mixture after 
each compression stroke. 

“The same thing's true of the holes we 
to the intake valves of the engine 
in Ted's jeep. After a little normal running 
with the jeep’s regular ignition system, 
those holes got filled at the bottom with a 
deposit of carbon. Carbon retains heat, so, 
after a normal start with the regular igni- 
tion system, the ‘carbon spark plugs’ con- 
tinued to do the firing, so it didn’t matter if 
the ignition system got wet and conked out. 
As a matter of fact you saw Ted switch his 
ignition off once the engine had reached its 
normal operating temperature.” 

“Mind if I ask a couple of $64 questions?” 
put in Stan. “If that system works so well, 
how come the Army didn’t adopt it instead 
of waterproofing? And why don’t they just 
do away with the conventional electric ig- 
nition systems on all cars?” 

“Well, in the first place,” Gus explained, 
“it's not a particularly efficient ignition sys- 
tem for general use and, besides, you have 
to have a conventional ignition system to 
run the engine until the carbon spots heat 
up. Then there's no way to control the firing 
of the cylinders, so the engine is always out 
of time. As a result, you lose power, have 
a rough-running engine, and waste gasoline, 

“It was just a trick the Army tried and 
then abandoned,” Gus added. “But it was 
good enough to help Ted and our National 
Guard unit win this afternoon.” END 


Driver for Recessed Screws 

Ir you get caught 
short for a screwdriv- 
er for screws with re- 
cessed heads, file or 
grind an ordinary 
screwdriver as shown 
in the sketch at the 
right. Afterward, you 
can dress the blade 
back to its normal 
shape.— Arthur R. 
Christensen, Lock- 
port, N. Y. 
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GUARANTEES ‘SCRATUH-FREE SURFACES ew DREMEL &; 


MODEL 2000 Cccthde 
SANDER + POLISHER 
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DREMEL ex--= COPING SAW eit Op. 


(CUTS SCROLLS LIKE MAGIC—SANOS AS IT SAWS ma ait mess PRESS 


| $9.95 . 
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EASILY... 
QUICKLY « 


FOUR-WAY WELDER Ct 
2328 So. Michigan Ave. 


op iA nor smn 


Box 804-1, Des Moines, towa 
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Install the 
PRECISION 
folding stairway 
YOURSELF 


eilings. Just saw ¢ 


airway at th 
ht. The. Pree 
and easy to operate 
springs, actuated by’ coun 
perte anced. 
easily with 
treada on at 
quires 
dried pa 
Uminum rocker arms and. br: 
FILA. everywhere 
Seo Your loe 
Manufactured by 


PRECISION PARTS CORP. 
Nashville 7, Tennessee 


lumber dealer or write direct today. 
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| Mechanics 
\of Farming 
By Ladd Haystead 


| m Growing into the hottest farm 

story of the year is the rising use 
of NHs (anhydrous ammonia) as fer- 
tilizer. It will probably be applied 
to a total of somewhere around three 
million acres in about 12 states this 
year, as against none just four years 
ago. One problem has been how to 
plant the gas successfully four or 
more inches below the soil. Work on 
applicators, principally at Missis- 
sippi State College, has now resulted 
in models (see picture) with stain- 


less steel fittings to avoid corro- 
sion, more accurate metering, and 


evener distribution. The gas ferti- 
lizer contains 82 percent nitrogen 
as against around 30 percent for the 
dry types. Claims for it include 
cheaper fertilization, lower labor 
requirement, faster placement, and 
greater availability of plant food. 


™@ A three-wheel power mower that you 
can ride like a motor scooter while 
cutting the grass is announced by 
Belknap Mfg. Co., Bridgeport, Conn. 
Price: about $170. 


™@ University of California plant 
scientists have produced lemons two 
and three times larger than normal 
with a plant regulator known as 
2,4,5-T (Monsanto Chemical Co., St. 
Louis). It also delayed yellowing 
on the tree and in storage, and pre- 
vented ripe lemons from dropping. 


W Individual 'greenhouses' for 
plants, made of plastic and called 
| Raydomes, are offered by General 
| Plastics Corp., Marion, Ind. The 


G sy UNCONDITIONAL y 
2 SPECIALS] “iicoirts 
AUXILIARY ELECTRIC | NEW! STATIONARY OR PORTABLE (ITEM 


GENERATING |D.C. ARC WELDER 


LANT [3 czzgvsy | 250 ames. mover 252 
2500 watts © 115 


Excellent Hydraulic VALUES! 


HYDRAULIC CONTROL VALVES i 


EMERGENCY ELECTRICITY! 
750 WATT ® 115 VOLT © 60 CYCLE 


- LIGHT PLANT 


GROBAN SUPPLY CO. 1507 souTH MICHIGAN AVE. Chicago 5, Ill. Dept. 
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For Loose Caster Guides 


Remove the gulde, fl the, hole with a, patty-ttke 


money, making many 
-TT0 pletures. Clear 


SE 
570 Communtpaw A 


Do it with 


SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 


FACTORY TO YOU s5Q%S 


‘built 8" tilling table saw, verti- 
«col and horizontal dr 

lathe, sonder, grinder. 100% BALL BEARING. Write for FREE 
catalog, full details, ial plon. 


POWER TOOLS. INC. [>naainaarien 


Botoit ‘Wisconsin 


WAR SURPLUS sisi 


PNEUMATIC RIVETER 
& CHIPPING HAMMER 


deal or tender, brake lng. concrete breaking 


$3.50. 
WIGH SPEED DRILLS 
Il & numbered Org 


Ta-cep $3.30" 


EXTENSION DRILLS 
High Speed Steel, ihe nem 
‘Asi izes from No, 
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| Equipment Institute. 


Mechanics of Farming 
caps are intended to prevent frost 
injury and help retain moisture. 


™@ The food industry--farms, facto- 
ries, stores--is the largest in the 


| country, according to a Twentieth 


Century Fund report. 


™@ Most farmers are demanding multi- 
purpose sprayers, says the Farm 
They want one 
machine to control insects, kill 


| weeds, spray dairy barn and poultry 
| house walls, and do painting. 


While 
such equipment was scarce just after 
the war, many new machines are being 
made now. Some of them eliminate 
several men; others are one-man jobs 
utilizing the mast principle and 
high pressures. 


™@ A new application of the vinylite- 


| plastic coating that protects mili- 


tary equipment against weather and 
rust makes possible a large cut in 
the cost of sealing crop-storage 

structures for fumigation, says th 
Bakelite Division of Union Carbide 
and Carbon Corp. The material is 
applied with a spray gun and drys 


| into a tough film that is resistant 


to weather, flame, and chemicals, 


™@ A cotton yarn wholly solubYe in 
water, expected to be of value in 
the packaging of food products, is 
announced by the Southern Regional 
Research Laboratory, New Orleans. 


™ Correction: The Scythette portable 
power mower described here in May 
(p. 242) is made by Hoffco, Ino., of 
Richmond, Ind. 


™@ Wanted: A device that can measure 
a few millionths of a volt. Hatch- 
erymen need it to be able to tell 
whether or not an egg is fertile, 
says Karl Norris, engineer at Dept. 
of Agriculture's research center, 
Beltsville, Md. Such a gadget is 
expected to be available shortly. 


™@ While this column is devoted to 
the technical and non-livestock 
sides of agriculture, it is with 
nostalgia and some sadness we report 
the demise of the Horse Association 
of America. Founded 'to aid and en- 
courage the breeding, raising and 
use of equine stock,' it has voted to 
dissolve after some 30 years of ex- 
istence. Farm mechanics marches on! 


bet out of the 


The More You Delay—The More You Pay 

There's always danger ahead when pis- 
ton rings wear out—danger of much greater 
expense unless new rings are installed 
promptly. 

But if you do install new rings at the first 
symptom of wear, you can protect your en- 
gine and insure its long and economical life. 


Engine loses pep... 


DANGER ZONE | 


Engine begins to smoke 


Check your own situation on the Danger 
Zone chart, with the help of your service 
man. This simple precaution may save you 
both money and headaches. For the more 
you delay the more you pay. And if you 
need new piston rings, get Hastings, the rings 
designed for replacement service. It’s the 
best money you can spend on your car. 


DANGER zone 3 


Destructive wear sets in 


Engine pumps oil badly... $ 


Needs a tune-up Needs new piston rings 


and minor engine repairs 


Clean, adjust and re-time 
ignition, Clean fuel supply 
and carburetor screens, 
Adj 


Replace piston ri 


readings for symptoms of 
ring wear, 


0H BUT OM 0 yy 
s 


di. 


5 


MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 


\ HASTINGS LTD., TORONTO 


Needs new piston rings $ (Needs new piston rings 
+) and major engine repairs and complete overhaul 
£ Repairs cost three or four 
‘obably replace—main * Danger Zone 1 
bearings eon Remove engine. Rebore 
Rei 


vaive lifters, rocker afi 
Replace timing ¢ 

gears. Res 

aives. Replace, 
springs. Replac 
bearings. Clean 
Overhaul oil pump: 


but they put the engine 
dition for thou: 

tional mil 
of satisfactory service. De- $ 
lay leads to costly Danger 
Zone 3 : 


| and tune 


atuiep’s RADIO & TV 


CATALOG SUPPLEMENT 


LATEST RADIO & TV RELEASES 
HUNDREDS OF GREAT VALUES 
Send for aLLtED's latest Supplement! 
Packed with new TV releases, home 

recorders, Hii lity 
Music and P. A. Systems, test in- 
struments, new electronic’ develop- 
‘menta—plus hundreds of big values. 
Get the latest—get more for your 
money—get your FREE ALLIED Sup- 
plement now Write for it today! 


dents, 
data appendix: 


experimenters. Has useful 
Published and made available by ALLIED at 


Ld Renae 25¢ 
Radio Formulas & Data All 6 Books 
Oe No. 37-799 
“BS onty 1.00 
JED RADIO 
833 W. Jackson Bivd, « Dept.7-H-0 Chicago 7 


ALLIED RADIO 


See your ALLIED Catalog for Everything in Radio & TV 


WHIZZER 3 H.P. MOTOR 


‘America's finest bike motor 7 
Make your bikes lively, 3 

ware baa, 9995 

3h. p- bike movor. d-cycle, 138 cc. 5 Cal 


310.40 


ro 


EASY 


@. BELT SANDER £43", 


Save time and effort. .. use American Port 
able Sanderplane! Handies more work and is 
many times faster than a hand plane— well 


AMERICAN 


7x50 BINOCULARS 


_With COATED LENSES ond PRISMS 
Precision Optics 
RAND NEW 


20% Fed: Ti 


BROWNSCOPE CO. 
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‘Dept. ap, 24 W. astm St. 
NEW YORK 19, N.Y. 


Sandblasting Creates 
Seulpture in Glass 


Willis G. Lowry with four glass items, includ- 
ing the portrait he is holding, all decorated by 
the sandblasting process. The table top, of 
rough plate, will sustain 600 pounds. 


HILE watching a sandblasting ma- 
chine at work, artist and glass-designer 
| Willis G. Lowry got an idea. If the force 
of the blast could be controlled, he would 
have an excellent tool for working with 
glass. He experimented with several models 
until he finally designed a machine that 
suited his purposes. Now, in his Silver 
Spring, Md., workshop, he is able to carve 
varying depths into glass, achieving three- 
dimensional bas-relief effects. His biggest 
job was making 47 glass murals for a county 
court house in Pennsylvania. Averaging 
three by five feet in size, they took him nine 
months to complete. . 


Carving is done by blowing a mixture of fine 


sand and air through a tiny nozzle. Special 
tape covers glass not to be decorated. Depth is 
varied by increasing or decreasing pressure. 


‘SAVE TIME, WORK, MONEY! 


SHAW 


and “PEPPY PAL” TRACTORS 


These ‘walking oF 
{seal tor farm, Trantor ontario woakey 

rm. Operate on @ few cents an hour. 
shuld can handle ther. 


i complete detalla 
nd REE Tighe ine coe 

FRONT ST..GALESBURG, KAN: 
'SNORTH 4TH'ST., ‘SoLumBus,o. 


D.C.ARC WELDER 


$300 VALUE—ONLY $97.50 
200 Amperes seine Duty, Up to 250 


BUILD YOUR OWN 
POWER LAWN MOWER 


Ask Your Hardware Store for 
FULLER'S 
Unbreakable Amber Handle 
SCREW DRIVERS 


‘America’s mast popular fine of moderctely 
priced scrow drivers! Wide ronge of sizes 
FULLER TOOL C0... 811 Fae St New Yar 


Sand hack ov MO TODAY hie theyll casero bw a ae 
7 Badger Avene 


HOLT MFG. CO, Samed in cou, | wows thew omey 


NO CAR SHOULD BE 
WITHOUT ONE! 


«CASO Vis- O-LITE 


Illuminated Automatic 


CIGARETTE LIGHTER 


venience of this grect new Vis-O-Lite 
#5 driving safer doy and night? 


iy 
pe it) costs only $1.25. Now on sale at Cor Dealers, 
Auto Supply Stores and Service Stations 


NO HOBBYIST SHOULD 
BE WITHOUT ONE! 


The most compl i 
wothop my eatin, lly cos 
‘own. Absolutely on essential for Mode! 
Train Builders! Hes ALL the accessories 
you need to drill, cot, etch, corve, grind, 
buff, sand, engrove, sow and sherpen — 


yeor-tound 
‘and OC current. Fully GUARANTEED. 
Now on sale at Department, 

‘once, Avlo Accesiory ond Jewelry Stor 


‘ASCO PRODUCTS CORPORATION 
BRIDGEPORT 2, CONNECTICUT 
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The JIFFY metei CABINET [nun 
y 


YOUR ANSWER TO 
SMALL ITEMS STORAGE 
at home, office, and shop 
(IDEAL GIFT, TOO) 


So handy to keep nuts, 
bolts, screws, nails 


at your fingertips. 


THIS 32 DRAWER UNIT ONLY $8.95 posTPAID 


Stop searching, get a 32 oF 64 drawer Jiffy to keep those 
‘small items that usually get mislaid. Spot welded steel, 
gray enamel finish, metal drawer guides. Dividers included 
with aluminum drawers make possible three compartments 
per drawer, Looks good anywhere. Send check or money 
order, please—no C. O. D.’s. Prices below. Your money 
refunded if not satisfied. Dealers write for quantity discount. 


Send in your subscription! 
Mail check of money order. 
POWER TOOL DIVISION 
ROCKWELL MANUFACTURING €O, 
Bo4W€: Vienna Ave. Milwaukee 1 Wik. 


KINKADE, GARDEN TRACTOR| 


wnmower 
A Practical Power Plow and Culti 


foe Scurbanlce Garter. Mori 
ates, Felt, Nursery & Paultrymien- 
Easy Terms ~ Write Today Catalog 


merican Farm Machine Co. 
112 Sird Ave. 8.E," Minneapolis, Minn. 


NEW! iLiustRaTED AUTOMOBILE 
ECONOMY MANUAL 
Tells You How te 
ISAVE BRAKES! 
SAVE GAS! 
SAVE OIL! 


NATIONAL AUTOMOTIVE RESEARCH 
350 w. Washington Siva.’ Venice: Call. 
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Paint Pots for ™ 


Burep-our fuses offer ready-made paint 
pots for modelmakers, textile and figurine 
painters, and others who want to mix small 
quantities of special colors. 

Cut or melt open the dab of solder that 
holds on the shell, and unscrew this from 
the glass body. Discard the core, and you 
have a tiny glass cup. The cork or foil lining 
from a bottle cap will just fit inside the 
screw shell to make a cap of it, You can 
also cut liners from rubber or waxed card- 
board. 

By screwing on the lined shell snugly, 
you can keep tiny quantities of paint in the 
glass fuse cup indefinitely, Dab some color 
on top of the liner to indentify the contents, 
A handy palette can be made by boring 
holes to fit the fuse cups in a piece of thin 
plywood or plastic.—Carlton G. Bucher, 
White Plains, N.Y. 


delmakers 


Full Gas Tank Stops Rust 


Wume you are traveling, it’s a good idea 
to fill your gasoline tank each evening in- 
stead of waiting until morning. Then over- 
night temperature changes will not cause 
water to condense on the inside tank walls 
—something that, over a period of time, both 
contaminates the fuel system and rusts the 
tank. 


$94 "NOW! For Your Car! 
3: 9 7 LUMINATOR ALL-PURPOSE 


SPOTLIGHT 


PLUGS INTO CIGARETTE LIGHTER 
90,000 BEAM CANDLE —— 


INSIDE OR OUTSIDE CAR 


LIGHT WHEN and WHERE 
YOU WANT IT! 


‘A powerful, bright-as-day beam of light right 
in soar hand! fost plug LOMINATOR Portable 


THE IDEAL 
LIGHT FOR 


Tighter socket in your 
table light Tor 
in lowe 

iment. Has genuine G. E, to ¢ voit 

Senled Beam anit™160 hour 

Tichts, ‘Nandsome polished 

lite handie. Order yours toda 


SEND NO MONEY! primacy 


E56, plus few cents postage and C0, D. on 
fellveny. "Or tend 48.49 anil we pay pontauer 
ck in ladays if not delighted. Act now 


Economical Winter Travel 


BUILD A SNOWCAR 


plete working drawing 


chines. Por Information, write: 
CALLAIR (O., AFTON, WYOMING 


CHEMIST 


‘A new book which shows how 
to set up and operate an ine: 

pensive home laboratory with 
odds and ends of material available In every 


home. Many thrilling, practical, useful exper- 
iments and tests, entertaining, instructive. val- 
uable, pointing the way ch and. new 
discoveries, Many’ diag and. illustrations. 


Full cloth bound $1.49. 
POPULAR SCIENCE MONTHLY, Dept. 850 
353 Fourth Ave. New York, N. ¥. 


RIOR RUBBER COMPANY, Dept. S-9 
50 East 22nd St. Chicago is, 1 


Made 
900 


IN SPARE TIME 


srrde Marke, 8 Pl OF 
aid very well last year with my Foley 
‘about 960 saw and.240 lawn m0 
nit $900 for: mio. | 
‘or 8 thousand sawa 
Sacer inee Ee | 


the outit, and they are all coming back.'— 
says Len Crego, 


Make up to $2 or $3 an hour in Spare Time. 


With the high prices ‘of food, clothing and 
everything else, Just think what you could do 
with extra moriey every week! With a Foley 


Automatic Saw Filer you can file hand, band 
and circular saws better than the most expert 
hand filer. “The first saw I sharpened with my 
Foley Filer came out 100%" —writes Clarence 
Every saw you sharpen with the 

chine accuracy of the Foley Saw Filer is.an 
that brings you more customers. Cash busi- 
‘no canvassing, No eyestrain, no erneri- 


nes 
ence’ needed. 


FREE BOOK 
“INDEPENDENCE AFTER 40!" 


Shows just how you can start at 
home in spare time in your basement 
or garage. Just think—with a small 
investment, no overhead, no stock of 
goods to carry, you can get right into 
a cash business—and later on develop 
{nto a full-time repair shop. Send 
coupon today for this practical plan. 
No salesman will call. 


Send Coupon for FREE BOOK 


FOLEY MFG. CO., 819.0 Fi 
Send FREE BOOK. 


“Independence After 40, 
Name 


Adare 
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Look!*70 Buys ALL This! 


DOES SAME WORK 
‘AS $200 WORTH 
OF SINGLE UNITS 


SHARPEN SREGH EXPERT 
dent fr Meme 


se telelalelalelebelebalctciataiciaisie? 7 
Our 294th Advertivement 


REAL DIESELE ENGINE! ¢ i 


Camp jade of Aluminum 


Tins sturdy, aluminum-frame camp cot 
will support 675 pounds, yet weighs only 
eight pounds itself, a third the weight of 
conventional wood-frame cots. Made of 
hinged, tubular members it folds quickly 
into a small, compact bundle that can 
be carried on a back pack or in a car. the 
Duralite Co., of Brooklyn, N. Y., makes the 
cot with a blue or olive-drab canvas cover. 


Sleeping Mat Chases Fleas 


Tue tired but happy pooch above is rest- 
ing comfortably on a new sleeping mat that 
will appeal to all animals harboring trouble- 
some insects. Covered with a heavy cotton 
mesh and permanently impregnated with an 
insect repellant, the mat is said to clear an 
animal of fleas, nits. or ticks overnight. 
Made by the V. F. Garrett Co., of Dallas, 
Texas, Flea-No-Mat also tends to neutralize 
objectionable animal odors. 


Hi-level needs water 


only Himes a yea ‘ 


Hi-Level Battery that needs water only 
year in normal car use. Helps 
jor cause of battery fi 

In addition, Hi-Level gives you Fibre- 
glass mats to keep power- producing, ma- 

terial in the plates for longer 
ar ‘next battery a Prest-O-Lite Hi-Level, 
ST-O-LITE BATTERY COMPANY, INC, 
Ohie 


*In tests conducted according to 
S.A.E, Life Cycle Standards, 


PEANS SHOW YOU LEA «$1. oe @ HOT DUS L eS 
fo 


sy to uM 


Regular $12.50 value, 
adjustable. 


AC peal boy, SB 95 ‘390. 50 


> 3 229 SW. Blvd. Dept. P.S. 8 
Soko 8.00 te time KANSAS CITY, MO. 


SECRET 


POWER 


with the MEW 


AUTOMOBILES * TRUCKS * TRACTORS 
WHAT HYDRO-POWER INJECTOR DOES 
LOWERS FUEL COST FADIA 
TNCREASES PERFORMANCE [oo ooooe 
efficiently ond wih" Teereesed‘ceceerction 
REDUCED CARBON DEPOSITS on 


'gerovs combustion chomber depos 


LONGER ENGINE LIFE ooo 


lowers sludge in cronkca: 
of spork plugs ond piston 


DISTRIBUTORS AND SALESMEN WANTED — WRITE 
IMMEDIATELY TO 


HYDRO POWER SALES, INC. 
401 Bank Block Bldg 


ver 2, Colorado fl 


Know all the answers, 
INSTANTLY, with an 
A-C-1 WINDOMETER 


FOR AIRPORTS, 
BOATS, HOMES, 
INDUSTRY, FARMS! 


Winn vrtocrry 


WIND DIRECTION—built tw seu 


‘abated in lea Caisersity Lib, Wind Tet 


OUTSIDE TEMPERATURE py Je. siete quslicy All 
Sit Geld-polladam ant Siver Ombas. ‘Geaphialy witout wal 


ie any —ely iald 
NEVER BEFORE sich quality and preci at ths amating pce? 
AIRCRAFT COMPONENTS, INC. 

1201 Woodland Avenue Benton Harbor, Mich. | 

Please send me one WIND- Name —s 
METER complete as illus 
rated. My Check/Money 5 
ieder for $89.50 enclosed. City ss 
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\ BOOKS! 
BOOKS! 


BOOKS! 


Unbelievable BARGAINS! 
SAVE UP TO 92% 


Warehouse clearance sale—all brand-new books 
that sold originally for as high as $11.95—now 
only 99c each! Only limited quantities available 

tle. Send no money now unless you 
—clip Order Coupon below and ma 
If not delighted, return books within 
7 days for FULL REFUND! 


#89. HOW TO MAKE £210. FUNDAMENTALS OF 
HONEY=Small Store and — ELECTRICITY. Covers all 
Independence, Every phase of aspects of electricity! Illus, 
successful business opera- Was $2.00, NOW 996 
tion, Was $4.00, NOW 99% +995. AVIATION MECHAN- 

ics SIMPLIFIED. 576. i 


. FUNDAMENTALS OF 


sf GARAMENTALS OF panes 795 lus, Formerly & 
ORK, Hand, power OD aaa Sine | 
blueprint radios. Si Fisnt volume." NOW oor 


isi, ruNpamestaLs oy #246 MATHEMATICS, Co 
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Tie” Mnceyon gout ‘own 878. NEW. STANDARD 


POCKET DICTIONARY. 
Handy-size; 50,000 words 
1,008” pas. Illus, NOW 99: 


#283. BOATS ANYONE 
CAN BUILD. Easy plans for 
building craft trom canoes 
to cruners! lus. DeLuxe 
edition, Was $3.50, NOW 99+ 


OW TO TAKE 


fatm." Baste guide covers 
everything! lifes, Was $2.50, 
Now boc 


#152. CHILDREN'S PKGE. 
GRAVE BANTAM. Delightiul 
animal story. Illus, BEAR 
THAT WASN'T. Hilarious 
humor for young and old? 
‘Wonderful ‘pictures! 

$2.25. Both, NOW 


Covers. all repairs. 
158. FICTION PACKAGE. 

PRIVATE LIFE OF HENRY Hlus. Was $3.00. NOW 99 
PERKINS. Rollicking tale of #809. BUILDING OR 
a. London dreamer. MEN BUYING A HOUSE. Mon: 
AGAINST THE ICE. Adven- —& everything, 
Senture in the Arctic, Were from selecting site to finan 


$550. Both, NOW 99e ing. Was S275. NOW 99r 


MAIL 
TODAY! 


Pt. 850, 393 4th Ave.. N.Y. 10 
Please send COLD. books circled below “On delivery 
Srill ‘pay. poncman.99¢ each plus shipping ‘char 
{Books snsy Be'scturned within days for fall refund 


#133 #151 S152 153 #210 
2u6 #278 #283 3078309 
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A CITY & ZONE STATE 


10) Check here if you remit with coupon, and we will 
{bey postage. “Same return privileges 


Build 
your own 


MITH Compressor 


ck drills, tompers, paving breckers, 


ly 1 gallon of gas an hour! 


Write for complete informa 
GORDON SMITH & COMPANY, Inc, 
405 College Street @ Bowling Green, Ky 


‘Adjustable tool 
© Capacitor start motor 
—iises low starting 
© Many’ special models 
are available for use 
with’ different volt 
ages and currents, 


8060-H 26th Ave., Kenosha, Wis, 
Send me 104-page Snap-on Tools Catalog. 

Name oma 
Address... . 
City State 


The WATCH that 


Now only 


5995 runs : a Submarine 


ll bard 

Fare, pain, se. to fomblele the boat shown. Send for 

folders of "all todels as low as right included. 
TAFT MARINE woopcrart 

Dept. 5, 636 39th Ave., inneapolis 21, Minn. 


‘ps tek. Send 620,00, 


7x50 si: 
Ss wicotins| ST” WAT 


riggs &Steutiongasen- 
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$99.00 
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WISCONSIN 


MILWAUKEE 3 


ie EVERY ELECTRIC DRILL 
A PORTABLE SAW 
ONE HAND 


Street geive ith ari 


HIGH POWER TELESCOPE 


60 POWER-ALUMINUM TUBES-OPENS TO 33” 
Eyepiece Adjui 
5X, 30X and 60X. 


$4.50 


sbeattt Sota r 
BROWNSCOPE CO. | 2%: Son'.0: 2° 


Buy for HOME, FARM, WORKSHOP! 


‘Your Finest 


HOMECTIUTY 


DRILLS + SANDER-POLISHERS 
LECTRO SAWS + BENCH GRINDERS 
HOME UTILITY Division BLACK & DECKER Mig. Co. 


HOLD-E-ZEE 


we onscmas AUTOMATIC GRIP 


SCREWDRIVERS 
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Viewer Counts Alpha Rays 


Aupma rays or particles that are emitted 
by uranium and other radioactive ores may 
be seen and counted with a new low-cost 
scintillation counter. The Alpha Counter, 
made by Clarkstan Corporation, Los An- 
geles, uses an optical system to gather the 
light energy given off by the particles, 

The counter contains a double-lens eye- 
piece that is focused on a transparent 
screen. One side of the screen is coated with 
phosphor crystals, the other with a lay 
of tiny glass spheres. As alpha partic 
strike the phosphor they produce scintil 
tions—tiny flashes of light—that are magni- 
fied first by the glass spheres and then by 
the lens. The flashes are bright enough to 
be seen under subdued white light 
The counter operates at a constant rate 
so it can be calibrated against a known 
sample. It sells for $5. complete with a red 
quenching filter and radioactive samples. 


iskets in Place 


gasket between two 
ply wheel-bearing 


Grease Keeps 
Wane installing 
mating metal parts, 
grease to one metal surface and press down 
the gasket. The grease will keep the gasket 
positioned while you complete the assembly, 
In addition, it helps the gasket form a better 
seal.—K. Hadenfeldt, Storm Lake, lowa, 


Fruit May Mar Linoleum 


Wuex fruit juices are spilled on the lino- 
leum, always wipe them up promptly. These 
liquids are acid and may discolor the lino- 
leum. Alkalies, such as a drain-cleaning com- 
pound, are also harmful and should get the 
same mop-up treatment. 
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AIR TANK and Accrecnes LIGHT 


PLANTS 


Brand 


NEW! 

aulehris| Woloerti BLOWER BANGIN 
Send for 

FREE FOLDER 


Save Time!!! Save Mone: 
SEND FOR THIS BIG, NEW 


: See Catalog No. 17 
f 


SAVE MONEY 3 WAYS 


Crrartsman woop Service co. 
a9 5. MARY STREET-CHICAGO 8. ILLINOIS 


SHEET METAL BRAKES 


fianges and itty 
are 


CUTS BETTER » COSTS LESS! Accurate, 
fast; cuts smooth holes in hard or 
ood. Chrome vanadium steel 
Mt chrome body: No.250, 4°- 

. TL, 4-3", $1.89. 


HOBART srotuers company, sox P-80, TROY, OHIO © Write for Free Catalog 
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Fell a tree like this 
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it anywhere. Send for free data. 


Lon Angeles 45, California 
SEND FOR FREE LITERATURE 


PRESTO-FLEX 


Amazing 
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MOTOR OIL 


SHOULD NOT 
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Loarn WHY! Se FREE booklet. Mention year | 
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RECLAIMO MFG. CO., Inc.,. 5083 Elston, Dept. 37, Chicage 30, Il. 
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AMAZING NEW 
SPEED 


e BUFFER 
« SANDER 
« POLISHER 


Fits Any_Y%" Drill 


SANDS, POLISHES CAR, 
FURNITURE, WOODWORK 


DIRECT DRIVE 


Polishing and Sanding Kit 
Designed for us 
Kit contains 
Washer, screw and adaptor. highest 
rude genuine Iambs" wool polis 
Bonnet! *medium™ grit “sanding 
Ideal’ for "use with chuck and 


with any electric dri 
tuber" head. with cup 


Pull 


TO SOLDER BOOKLET” 
Send for yours today. “'Solder~ 
ing Simplified”... 16 pares 
ymed with instructive pho- 

hs and step-by-step ex 

jons of how to do good 
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eksaw Is Spring Loaded. 
Here's a radically new hacksaw that lets the 
blade do its work without interference from 
the frame, Cuts well in from the edge of 
the stock are possible. A spring enclosed in 
the barrel returns the blade after each 
stroke. Made in England, the tool 
in the United States for about $4 by Zi 
Co., Ine., New York City. With a starting 
hole, the saw can be used to cut out sections 
of floors, wall panels, or doors. The saw 
tukes either 10” or 12” blades. The back of 
the blade is clamped in the pistol-grip 
tion, and at the front end of the frame it 
rides between three hardened steel balls. 


Magnetic Rase for Gauges. The 
base of this machinist’s measuring attach- 
ment is an Alnico permanent magnet with a 
40- to 50-Ib. grip on all four sides. Inter- 
angeable brass shafts~7/32” and 5/16” 
in diameter—are provided for a dial indica- 
tor or height gauge. The base has V slots 
on one side for holding to a round surface. 
Manufacturer of the attachment is the du 
Mont Corporation, of Greenfield, Mass. 


Electric Hand Saw. In the photo 
above, a groove is being cut in a concrete 
floor with a 6” portable electric saw fitted 
with an abrasive wheel. After the cuts were 
made, the concrete in between was knocked 
out and a copper oil line laid. Maker of the 
I-hp. saw is the Milwaukee Electric Tool 
Corp., of Milwaukee. Fitted with a 6” steel 
blade, the saw also cuts wood and metal. 
Maximum cut is 2” and it makes miters. 


Automatie 
Punch, Feature of 
this spring-actuated 
center punch is the 
micrometer-type ad- 
justment that varies 
the impact pressure 
from 5 to 35 Ib. In ad- 
dition to the standard 
layout point of tool 
steel, there are acces- 
sory points available, 
including a tungsten 
carbide one for hard 
steel and -another for 
riveting. The maker 
is Vinco Products, 
Asbury Park, N. J. 
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BUILD Swi COOLING FANS 


cian OR MORE 


LATHES 
DRILL PRESS 
SHAPER 


Hectro Paint Beeler inatantis softens 
rica and eels IGit the surtace clean ta 8 
5 
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Sander mbined with Saw. 
Duo-Master Industries, of Sparta, Mich., 
prices this combination 8” bench saw and 
9” disk sander at $27.50. The unit includes 
rip fence and miter gauge. Both tables tilt 
from zero to 45° and both can be removed 
for mounting sories. The saw table is 
1 dadoes and 
Weight of the unit is 16 Ib. and the 
over-all dimensions are 12” by 18%” by 21”, 


Bar Salvages Lumber. This wreck- 
ing bar is designed for the removal of old 
flooring, siding, and sheathing without dam- 
aging the tongue and groove. It’s made by 
Decatur Steel Products, of Decatur, Ind. A 
thrust of the steel lever first raises the tongue 
side of a board and then draws it outward 
and disengages it from the next board. It 
can be used astraddle single joists or adja- 
cent to double joists. The bar weighs 6% 
Ib., is 25” long, and handles boards up to 
8” in width. 


Power Hacksaw Is Portable. 
Powered by any standard electric drill, this 
hacksaw cuts pipe or metals up to 2” in di- 
ameter. The Zina Goodell Corp., of Salem, 

s the tool—less drill—at $75. The 
bout 22 Ib. but is easy to use 
clamped to the work. It takes 
a standard 10” blade, has a 5” stroke, and 
delivers 200 strokes per minute when the 
drill speed is 1,250 r.p.m. For light work 
that's easily portable, the saw can be locked 
in a vise and used as a bench tool. 


ansive Bit Has Dial. Diameters 
e accurately and quickly dialed with 
this expansive bit made by the Irwin Auger 
Bit Company, of Wilmington, Ohio. The 
bits are available in 
two sizes with cutting 
ranges from %” to 1%” 
and from %” to 3”, 
Graduations on the 
dials are by 16ths of 
an inch. The bits are 
drop forged and heat 
treated for the full 
length. 


TOOAYS GREATEST 
SAW VALUE! 


POWER KING ‘3001 


BALL BEARING TILT/ARBOR SAW 


Dollar for dollar, here's the greatest saw value 
fon the market today! It’s fast, accurate, easy to 
operate—ruggedly built—with features usually 
found only on saws costing much more! 


Handles big range of work —cabinets, cup- 
boards, bookcases, shelves, home repairs, model 
building — makes fine woodworking easy and 
more fun. Quickly pays for itself in the money 
you save. 

Tilt/arbor design keeps work and table flat, 
Blade cuts 214" deep. Table is 2514" x 16” with 
two low-cost extensions. Sheet steel base — pre- 
cision ground grey iron table. Quick-positioning 
rip fence and sealed ball bearings. 

See the great PK 3001 at your Power King 
dealers soon, or send today for free catalog. 
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Last minute news & notes... 


AUTO NOTES: Look for at least one 
switch from straight to V-8 engines, 
and from coil back to flat springs, 
among the major makes. . Ane 
model with an old nameplate, to be 
announced soon, will be more than 
the expected "face lift,” will 
include many styling and mechanical 
changes. . The trend to higher 
compression continues--a 7.8-to-1 
ratio is on the way. 


A SMILE may be worth more than 10,- 
000 words in the next presidential 

campaign, says David Sarnoff of RCA. 
By then, he expects 20,000,000 tele- 
vision sets to be tuned in on coast- 
to-coast networks, making it pos: 
sible for 80,000,000 persons to se 
as well as hear the candidates. 


RUBBER FENDERS are being substituted 
for the metal ones on all Detroit 
street cars. They are mounted over 
the wheels of each truck to protect 
electrical gear from mud and grease. 

‘A RUBBER COMPOUND that can 
be mixed with tar has also been de- 
veloped, to protect airport run- 
ways from the dire effects of the 
fuel spilled by jet planes. 


‘A SUN-HEATED HOUSE requiring only 10- 
percent auxiliary heat is perfectly 
feasible around Boston. That's the 
advance report on data to be revealed 
at a symposium at M.I.T. this month. 
The M.I.T. experimental house (PS, 

Mar. '49, p. 106) now has its first 
full winter season behind it. . . 

Meanwhile Dr. Maria Telkes is keeping 
her Dover, Mass., sun house at a 

cool 72° all summer by reversing the 
cycle of her chemical heat-storage 
syst She also reports that she's 
eager to build a $10,000 house to 

show the practicality of heating 

low-cost homes by solar radiation. 
The house in Dover has been heated 
entirely by the sun for two winters. 


500,000, 000,000,000,000,000,000, - 

000,000,000,000,000,000 YEARS from 
now half of the radioactive atoms 
of Tellurium 130 that are now being 
studied will have decayed, but the 
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other half will still be “hot.” 
Until Argonne National Laboratory 
researchers came up with this fig- 
ure, the stuff was supposed to be 
stable. . . . WHEN LOST in the 
rough, golf balls containing radio- 
active materials can easily be found 
with a Geiger counter. The balls 
were made by B. F. Goodrich re- 
searchers as a stunt--not for sale. 


ODORS can be neutralized now with a 
tiny 4-watt lamp bulb that gives 
off ozone. The new lamps, made by 
GE, are being put in automatic 
clothes dryers now, but can also be 
used in kitchens, baths, and cellars. 


SPRAY BOMBS containing plastic 
covered aluminum particles can be 
obtained now. All you have to do to 
put a new decorative weatherproof 
coating on metal fixtures is press 
the cap--and wave your hand to dis- 
tribute the stuff evenly. Chamber- 
lain Metal Products, 1466 West 
Madison St., Chicago, makes them, 


RADIO SIGNALS uarred by static or 
fading are re-sent automatically 
now on RCA's radioteletype circuits 
between New York and Holland. The 
innovation is called ARQ (automatic 
repetition request). At the trans- 
mitter a memory unit made of 21 con- 
densers holds each signal a frac- 
tion of a second--so it can be re- 
peated when the receiving apparatus 
"asks" for it. 


COLLAPSIBLE TUBES such as tooth- 
paste comes in may soon be used as 
containers for catsup, mustard, 
peanut butter, jelly, etc. . 
A NEW ZINC ALLOY with the strength 
and electrical characteristics of 
brass has been developed for pos- 
Sible use in lamp sockets and bases. 
._. . THE ARMY will slick up 2,000,- 
000 pairs of combat boots, left 
over from the war, by coating them 
with a plastic that keeps out water 
and takes a shine. 


The Sditors 


“THEYRE BEST FOR FORDS, MY MECHANIC "1 ouste~ “THIS FREE-FLOW DESIGN GIVES YOU 
TOLD ME, "AND THEY'RE THE LOWEST BETTER GAS MILEAGE. AND SAFETY- 
PRICED QUALITY MUFFLERS WITH ALL 5 SEAMS AT BOTH ENDS ELIMINATE 
THESE FEATURES..! ure? GAS SEEPAGE 


wit ALL 
BUILT TO 


KEEP YOUR FORD 
ALL FORD! 
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= Minute Man... 1950 
Some things have changed since 1776, but not this. 


We here in America still need “Minute Men” 
to protect our liberties—just as much as we needed 
“Minute Men” to win them. 


Charles H. Boyd, farmer, veteran and student, 
exemplifies our modern version of those men who stood 
and fought at Lexington and Concord, 


He is the Ist Sgt. of Headquarters Company, 
816th Field Artillery Bn., an Organized Reserve Corps 
issouri. He, and 
vists like him, 


= unit, located in Columb 


thousands of Army Rese 

‘keep themselves and their units trained and ready to 
defend our country and our freedom by being 

active in the Organized Reserve Corps. 


Find out more about this vital component of our 


1B 
Army and U. S. Air Force Recruiting Station 
or your nearest ORC Unit Instructor. 


ORGANIZED 
RESERVE CORPS 


U.S. ARMY 


SERGEANT FIRST CLASS BOYD USING FIELD TELEPHONE 
‘DURING SUMMER CAMP MANEUVERS. 
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This Brand-new Edition of MoToR’s AUTO REPAIR MANUAL 
Shows YOU . . . How to Repair—Quickly, Easily—Any Car from 


1935 thru 1950! Over 200,000 Service & Repair Facts on 741 


Models! Over 2100 “How-to-Do-! 


“” Photos, Drawings, Dia- 


grams! 35,000 Essential Dimensions in Over 200 “Quick-Check”’ 
Tables! Almost 750 Big Pages of Step-by-Step Instructions! 


Te” volume” you NEED to “whiz 
ANY job on ANY standard 
1935 thru 1950! Save work on 
‘ornery” jobs that can be such a “hea: 
") Make MORE money by doing mo 

LESS time, And you can examine thi 
giant Manual for‘? days FREE! 

Now you can fix anything from carburetor to 
rear end, shaky '35 model to shining 'S0 quick- 
ly, easily, right—with the tools you have! Just 

job in Instant Index 
ILLUSTRATED 
jon “duck soup” 


H ERE'S the huge, illustrated “How-to-Do- 
through” 


Took up Make, model a 
‘Then go to it. Step. 
instructions make every ope 
for you! 


MoToR'’s MANUAL takes nothing for 
granted. Starts at the very beginning—tells 
you how to identity all 741 car models —where 

fart on each job—leads you easily and 
quickly: through entire operation! 


| Covers 741 Models—All These Makes! 


Published by MoToR, The, Leading Automotive 


fer on 
Same ERE TRACTOR 
MoTOR’s MANUAL ie 


Beginners will find helpful guidance for 
every kind of repair and service job im 
able! Experts will be amazed by the short. 
Cuts they'll discover! No wonder hundreds of 
thousands of men call thi 

“Auto Repair Man's Bible 


Fiant volume the 


juick Reference” tables and 

‘words and pictures, are the 

oficial facts and instructions you MUST 

HAVE to tune up, 
i 


lant in Ameri 
worked out these procedures for their own car 
line. Now the editors of MoToR have gathered 
together this ‘wealth of “Know-How” 

over 150 Official Factory Sh 
“boiled it down” into clear terms 
book! 


MoToR's. Manual makes every operation 
simple a8 A-B-C! So easy you'll hnd yourself 
tackling jobs you wouldn't think of doing be- 
fore! And you'll win added prestige and more 
money. in the bargain! 

Here's ILLUSTRATED step-by-step guid- 
ance on all types of engines... . Chokes 
Fuel Pumps... - Ignition Systems 
Filters... Generators .. . Carburetors) (i 
cluding new GM Rochester) 
tors. Clutches 
Automatic Transmissions... Overdrives 
Universals ., Axles . - . Brakes . . . Steer- 
ing Gears . . . Shock Absorbers. Body Service, 
Tool Application. Body Repair, Metal Finis 
ing, Painting, Spraying. etc 

factory Specifications, Adjustment Tabl 
Tune-Up Charts. Tables, of 
Clearances. Overhauling. Replacement Facts— 
AND MUCH, MUCH MORE. 
‘SEND NO MONEY 
Mail FREE-TRIAL Postcard NOW! 

Send no moues. Try this book—at our risk—for a 
whole. week abeoiutely FRET Test iin’ your own 
te or ange iit don't pay fo ee fet day 
FREE-trial card NOW "to MotoR Book’ Dept Beak 
35. 250 West S5th St. New York CHy 1B 


Just 2 of the Many Letters of Praise 


7-DAY | 


Return and Pd 
if Not Sat 


1S CONSTRI 
cov EPERATION 
BUICK DYNA-F 


— naturally | have to think 
of my throat. The 30-day 
test proved to me how 


mild Camels are!” 


NOTED THROAT SPECIALISTS REPORT ON 30-DAY TEST OF CAMEL SMOKERS... 


se - 
Yes, these were the findings of noted throat iw? 
specialists after a total of 2,470 weekly P 1 
and only Camels—for 30 consecutive days. 


Not one single case of throat irritation 
due to smoking | As 

Moke your cam 3O-Day Camel MILDWESS Test 
in your “T-ZONE” (T for Throat—T for Taste) 


